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MNOACHUTEJIBHASA 3AIINCKA

VYueOHblit Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiiero oOpa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOpPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTAIbHYIO 0a3y Uid HM3y4yeHHUs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHHUE
o0y4aromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYruX JUCHMIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOydaronuecsi OBJAJIEBAIOT  YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VY4eOHblil Kypc anredpsl W Hayall MaTeMaTHUECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKU, XUMHH, OWOJIOTMH, TOHUMAHUS OCHOBHBIX
TEHACHIMA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATh UX IS
JTAIBHEWIETO0 O00pa3oBaHWs W B IIOBCEJIHEBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU aireOpbl ¥ MaTeMaTHYECKOrO aHaIHn3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPKACHHSI C MMOMOIIBI0 UHIYKIIMH U PacCCYkAaTh NEAYKTUBHO, HCIOIb30BaTh 000OIICHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W AaHAJIOTHI0, (OPMHUPYET KpPEaTHBHOE M KPUTHUYECKOE
MBIILUICHHUE.

B xome m3yuenuss ydeOHOro Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHalln3a)
oOydaroruecsi TMOJMy4YaloT HOBBIA OMNBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENBHOTO
IIOCTPOCHUS MAaTEeMaTHYECKMX MOJIEJEH pealbHbIX CHUTyallMi, MHTEPIPETALMM IOJYyYE€HHBIX
peLIeHNH, 3HAaKOMSTCS ¢ NMPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEpPHOCTEH B IPUPOJIE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanu3yercss Kak uyepe3 ydeOHbIM MarepHuall, CIocOOCTBYIOUUN (OPMUPOBAHHUIO HAYYHOI'O
MHUpPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOIY4YE€HHBII pe3yJbTar.

B ocHoBe meronuku oOydeHus anredOpe M HayajgaM MaTEeMaTHUECKOIO aHajau3a JIeXKHT
JeSTeIbHOCTHBIN PUHIUI O0yUEHUSI.

B ctpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIIAE COAEPKATEIBHO-METOANYECKHE JIMHUK: «Uucna W BbUUCICHUS», «DYHKIMM U
rpaduxu», «YpaBHEHUs U HepaBeHCTBay», «Havana MaTemaTHueckoro anaiausa», «MHoxkecTBa u
Joruka». Bce OCHOBHBIE cOJEpXKaTeNIbHO-METOAMYECKUE JHMHUM M3Y4alOTCs Ha MNPOTSHKEHUU
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEeJHEro oomero oopa3zoBaHUs, €CTECTBEHHO JOMOJHSISA APYT
Jpyra M IOCTENEHHO HAaCHIIIAsACh HOBBIMU TeMaMHM M pasjenamu. J[aHHBIA y4eOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anre0pa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKU aHaIus3,
TEOpHsl MHOXECTB, MaremMaTuyeckas joruka u jpyrue. [lo mepe Toro kak oOydaromuecs
OBJIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHUM allaparoM, y HHX IMOCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJIENb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYEHHbIE NMPU H3YYEHHUU Y4eOHOro Kypca, A pelieHus
CaMOCTOSITENIEHO C(POPMYTUPOBAHHON MaTeMaTHYeCKOM 3ajaud, a 3aTeM HHTEpIpPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKast ~ JuHHUA  «Yucia W BBIYMCICHUS»  3aBEpIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTCHBHLIX YHUCCJI, KOTOPOC 6BIJIO Ha4yaToO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOsl MCIOJIb30BaHKUE PA3IMUHBIX (HOPM 3alMCH YKCIa, YMEHHE JIeiaTh MPUKUAKY, BBIOIHATH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHUAA, pa6OTaTb C MaTeMaTUu4Y€CKNMHU
KOHCTaHTaMH. 3HAKOMBIE O6y‘IaIOH_[I/IMCSI MHOXCCTBA HATYpaJIbHBIX, HCJIbIX, PALlMOHAJIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmaoMm U3 3THX
MHOYECTB PacCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIEIM(PHUSCKUE 3a/1a4K U OTICPAIUH: JICJICHUE
HAalelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX 4YHCEN, OCOOble CBOWCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I‘-ICCKI/IC Oorcpanru, a TAaKXKXC HM3BJICUCHUC
KOpHS  HATypaJIbHOW CTEIIEHW Ha  MHOXECTBE KOMIUICKCHBIX  4YHcel.  biaromaps
MOCJICIOBATEIBHOMY — PAacUIMPEHUIO Kpyra HCIOJB3YeMbIX YHCEI W 3HAaKOMCTBY C
BO3MOJXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKH U €€ pOJIA B IIOCTPOCHUH MOJIEIEN PEaIbHOTO MHUPA, IIUPOKO
UCTIOJIB3YIOTCS] 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBa» peallu3yeTcs Ha MPOTSHKCHUU BCEro OOydYeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
HPEyCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a/1adu. B pe3ynbTare 00ydaromumecs: OBJIaJeBalOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHsI PAllMOHAIBHBIX, HWPPAIMOHAIBHBIX, [OKAa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHECHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHI)Ie YMCHHUA IIHPOKO HCIOJB3YHOTCA HpPU HUCCICIOBAHUU
(GyHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEICHUN NPUKJIAJIHBIX 3a/1a4 U 3a7]a4 Ha HaXOXKICHHE
HarOOJIBIINX U HAUMCHBIINX 3HaUCHU (yHKUIWU. JlaHHas coleprkaTebHas JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJIHATH Pacu€Thl MO QopmylsiaMm, MpeoOpa3oBaHuUs
paluOHAJIbHBIX, HPPAIUOHAJIBHBIX U TPUTOHOMETPUUCCKHUX BI)Ipa)KCHI/H\/JI, a TaKXKe BBIpa)KCHPIﬁ,
COZIepIKAIUX CTereHun u Jorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHUS
o0y4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTUBHBIX PACCYKICHUU, paOOThl ¢ CHMBOJIbHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3pQeKTUBHbIE HHCTPYMEHTHI I pElIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a]a4, HATJISHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxatenpHo-MeToAM4YecKast TUHUS «DYHKIMU U TpauKH» TECHO MEPEIUIeTaeTCs C
JpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJbKY B  KakOM-TO  CMbIcIEe  3a1aéT
MOCJIC/IOBATEIbHOCTh ~ M3y4YCHUS  Marepuana. V3ydeHue  CTENEeHHOW, IOKa3aTelIbHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUIECCKUX (DYHKITHI, HX CBOWCTB M TPapHUKOB, UCIIOJIL30BAHHE
GyHKIMA Ui pelieHus 3aJad M3 JPYyruxX YYeOHBIX TNPEJIMETOB M PEalbHOW JKU3HU TECHO
CBSI3aHO KaK C MaT€MaTUYECKUM aHAJM30M, TaK M C pEHICHUEM ypaBHEHUN M HepaBeHCTB. [Ipm
3TOM OOJbIIIOE BHUMaHUE yaelseTcss (OPMUPOBAHHIO YMEHHS BbIpaxaTrb QopMmylaMu
3aBHCUMOCTH MEXKIY Pa3IUYHbIMUA BEIMYHUHAMH, UCCIICIOBATH MOJYYCHHbIC (DYHKIMH, CTPOHUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJIeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, MO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTHU MCXKAY BCIWMYMHAMH B pa3J'II/I‘-IHOI\/II (1)0pMe:
aQHAJTMTUYECKON, Trpaduyeckoii W clIoBeCHOHM. Ero wu3ydeHme CrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTM K  OOOOIIEHHUIO W KOHKPETH3AllHH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenpHas nuHUs «Hauana mMaTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYI KaK MaTeMaTUYEeCKUX, TaK W MPUKIAJHBIX 33/1a4, JOCTYIHBIX 00YyJaromuMcs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJbIIME U HAUMEHbBILINE 3HAYEHUS, BBIYUCIATD IUIom@aau Guryp u o0bEMBI TN, HaXOIUTh
CKOPOCTHM U YCKOpeHHs mporeccoB. JlaHHas cojepaTelibHas JIMHUSA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYeCKOrO aHajiu3a CIOCOOCTBYET pPAa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYyYEHHBIX B XOJI€ pa3BUTHUA MAaTEMAaTUKHU KaK HayKH, U
00 X aBTOpax.

CopgepxarenpHo-MeTOAMYECKAs JHHUS «MHOXKeECTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YeCKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHS TPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTHUKH W TpeJyiaraloT Hambosiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YalOIIEMyCs TOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTHKU U HCIOJb30BaTh €ro Il BBIPAKEHUS CBOMX MbICIEH. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUJaM IOCTPOCHHS JOKa3aTelbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTHYCCKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebnom kypce «Anrebpa W Hayala MaTeMAaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYE€CKOTO  MOJCIMPOBAHUS, KOTOpPbIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aJaHus BIUIETEHbl B KaXXIbI W3 Pa3leioB IPOrpPaAMMBL,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTONB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3apad.  [lpu pemieHHMM  peanbHBIX TPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIB30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JledarenpbHOCcTh MO (hOpMHpPOBAHHIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B TIPOIIECCEe U3YUEHUSI BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha u3yudenue yuebHOro Kypca «Anredpa u Hadyajga MaTeMaTHYECKOTO aHaIn3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

10 KITACC

Yuciia 1 BBIYMCICHUSA

Panyonanenele uncia. OObBIKHOBEHHbIE M JECSTUYHbBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHUs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTPACJICl 3HAHUMN U PEATbHON KU3HU.

JeiicTBuTenpHble yKcaa. PanvoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMM 4YKcIaMU. MOIyiab NEHCTBUTEIBHOIO 4MCIa U €r0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenens ¢ nensiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxonsuieit popmsl
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3aa4 U IIPEICTABICHUS JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HATypaJIbHBIE JTOTapU(PMBbI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHMCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YKCIOBOIO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCMIIbHBIE YpaBHEHUS U ypaBHEHUsI-ceCTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM IEpPeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIEHU U KOPHH.

UppanuonaneHble  ypaBHeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS I10KA3aTEIbHBIX YPABHEHUI.

[Tpeobpa3zoBaHue BbIpaKEHHM, COIEPIKALIUX JOTapU(PMBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIpaXECHUI. Pelenne TpuroHoMeTpu4eckux ypaBHEHU M.

Pemienne cucrem NMHEHMHBIX ypaBHEHUMH. Marpuia CHCTEMBl JMHEHHBIX YpPaBHEHHM.
Onpenenurens MaTpuipl 2X2, €ro reoMETpPUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €ro
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
IIPUKJIAIHBIX 3a7a4 ¢ IIOMOIIbIO CUCTEMBI JINHEHHBIX ypaBHEeHUH. VccnenoBanue nocTpoeHHON
MOJIEH C MTOMOUIBIO0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHON CUTyallMH C IOMOIIBK) YpPaBHEHUH U
HepaBeHCTB. I[IpyMeHeHHe ypaBHEHUH M HEPABEHCTB K PELIEHUI0 MaTEMaTHMUYECKHX 3a7ad U
3aJa4 U3 Pa3UYHbIX 00JIaCTel HAYKU U pealbHOM KHU3HH.

DyHKIUHN U TPaQUKH

OyHKMs, crnocoObl 3anaHus (yHKuuu. B3anmuHo oOpatnble ¢QyHknuu. Kommosunus
¢ynkuuit. ['paduk pynkuun. JnemeHTapHbIe Ipeodpa3zoBaHus IpaguKoB (HyHKIIMMA.



OO6nacth onpeneneHuss 1 MHOXKeCTBO 3HaueHui dyHkiuu. Hymu dynakauu. [IpomexyTku
3HaKonocTossHCTBA. YETHble u HeuéTHble QyHKUuU. [lepuognueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHHE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenpHas U Jorapudmuueckas GyHKINH, UX CBOICTBa U rpaduku. Mcnoas3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTnueckoro anajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmerndeckass U reoMerpuueckas mporpeccuu.  beckoHeuyHo — yObIBarolas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W uX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢byukuii. CBoiicTBa (YHKIUN HENpPEpBHIBHBIX HA OTpe3ke. MeToJl MHTEPBAJIOB Ui PEIICHHUS
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHUS 3a/1a4.

[lepBas u BTopas npousBoHbie GyHKIMKU. OnpeneneHne, reOMeTpUIECKUl U HU3HMIEeCKUit
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHMYeCKOro  O0ObEKTa,  CIEACTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbable u mensle uncna. [IpumeHeHuMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB MO MOAYJI0, airopuT™Ma EBKIMIa 7151 penieHust 3a1a4 B LEJIbIX YHCIaxX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO Yucia. ApudMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM mtockocTh. @opmyna Myaspa. KopHu N-oii cTenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX YHced UIs peleHus (QU3M4YecKux u
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 PA3NUYHBIX OOJNACTe HAYKM W pPEATbHON >KU3HM, WHTEPHpETalus IOJIy4YCHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHWH H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajaimsa

[TpumeHeHne NPOU3BOIHON K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHUH HEeNIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, Ui OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3adaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. Beryucienue onpeneaéHHoro MHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU (PepeHInaNbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3ULUU  O0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJICWCTBOBATh C COIHMAILHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPa’kJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIbI, UCIOJIb30BAHUE 3TUX JOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEJCHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peHIeHHH, pacCyXIEeHUH, BOCIHPHUUMYHUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3IUnYHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3nYeCcKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHUE IICHHOCTH TPYIO0JI00US, HHTEPEC K Pa3IUYHbIM cdepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTHdeckoMy oOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Kalolleil cpesbl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MTOCIIEICTBUM JIJIs1 OKPYXKAIOLIEH CPeabl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHUPOBAHHOCTE  MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0OBEUYECKON JESTENbHOCTH, 3TAlOB €€ pa3BUTHUS U 3HAUMMOCTH JUIsl pa3BUTHS LIMBUIIN3ALINN,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE NMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAETICHUsS MOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KJIACCU(PUKAMH, OCHOBAHHS JUII OOOOIIEHHS W
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M TPOTHUBOpednsi B (hakTax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO J10KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEPXKICHUU (IpsIMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, HPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh crHoco® pemieHus YydyeOHOM 3adauu (CpaBHMBATh HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXOMAIIMI C Y4ETOM CaMOCTOSITENIbHO BBIJIETICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (UKCHPYIOIIUE MPOTUBOpEUHE, MpoOJIeMy, YCTaHAaBIMBATh HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MeXy 00bEKTaMHU, IBJICHUSIMH, TPOLIECCaMHU;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE IMpoIiecca, a TaKKe BBIIBUTATh MPEIIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO H3 MCTOYHUKOB pA3jIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaTh M MHTEPIPETUPOBATH HMH(DOpPMAIMIO PA3IUYHBIX BUAOB U  (opMm
MIpeJICTaBICHHUS,



CTPYKTYpUpOBaTh  MH(POPMAIMIO, MPEACTaBIATH €€ B  pasnuuHbBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHMBepcaIbHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHUA 3aJadd, KOMMCHTHUPOBATH HOJ'IyLIeHHBII\/JI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYKICHUSMHU JPYTrUX YYaCTHHKOB JMANOra, OOHApyKHWBaTh Pa3indve U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, aJITOPUTM pPEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEUICHHH ¢ yuéTOM HOBOM HH(OpMALIHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ysbTaTa pelleHns MaTeMaTHUeCKOM 3a1auu;

OpEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HMKHYTh INPH pEIIEHUH 3a/auld, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIECHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIHM M YCIOBHSIM, OOBICHATH HPUUYMHBI
JOCTYDKEHUSI WM HEJAOCTHXKEHMsI pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHMH y4eOHBIX 3a/1ad, NpPUHUMATh IeJIb COBMECTHOH JEesATeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeaessiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JIEHCTBUA C
JNPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OONIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy obOydenuss B 10 kJjacce oOydarOImMIACS TMOTYyYUT CIEIYIONIHE MPEIMETHBIE
pe3ysbTaThl 1O OTICIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCII0, OECKOHEYHas! MEepUOJUEcKast
IpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCUCTBUTEIHHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HIPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOIIKEHHBIC BBIYUCICHUS, NPaBWIA OKPYIJICHUS, NMPHUKUAKY U OLECHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJIHO ONEpUPOBAaTh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUISl PELICHMs NPAaKTUYECKUX 3anad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHICCKUN KOPEHb HATYPaJIbHON CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAJIbHBIM I10Ka3aTeIIeM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: JIOTapudM dYucia, OECATUYHbIE M HaTypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSIMHU: CHHYC, KOCHUHYC, TAaHI€HC, KOTAHI'€HC YHUCJIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC U ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  OIEpPUpPOBaTh  IMOHATHSAMHU:  TOXKJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCUIIBHBIE HEPAaBEHCTBA;

OPUMEHATh pa3lM4YHble METOJbl PELICHHUS pPALMOHAIBHBIX U JAPOOHO-PALMOHAIbHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOWIEHA, NPUMEHATh JeJleHHe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemienus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Ui BIYUCIEHUS €ro 3HAY€HUs, IPUMEHATh ONPEIEIUTENN AJIs PEICHU
CUCTEMBI JIMHEWHBIX YPAaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIIbI0 MAaTpull U
oTnpeenuTeNel, UHTEPIPETUPOBATh MTOTYYEHHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30oBaHusl BRIPaKEHUI;

BBIMOJIHATh ~ MIPE0Opa30OBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI;



CBOOOJHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, IPUMEHATh
HEo0XoauMbIe (OPMYIIBI TS PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YPaBHEHMsI, HEpaBEHCTBAa II0 YCJIOBUIO 3a/ayM, MCCIeI0BaTh IIOCTPOCHHbIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYHKIIUH, KOMIO3ULMs (PyHKIUH, rpaduk (QYHKIUH, BBIMOJIHATH AJIEMEHTApPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUM, NEPUOTUYECKUE
(GYHKLIMH, HPOMEKYTKM MOHOTOHHOCTH (YHKIMH, MAaKCUMyMbl W MHHUMYMBbI (YHKLHH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha IPOMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokaszareseM, rpaQuk CTENeHHON (YHKLMU C HATypajbHbIM U LENBbIM IOKa3aresneM, rpaduk
KOpHs N-0¥ CTeNeH!u Kak pyHKIUU 0OpaTHOH CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMM: IOKa3aTellbHas M Jorapupmuueckas GyHKLUUHU, UX
CBO¥CTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHUI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIIOBOTO apryMEHTa;

UCIOJIb30BaTh I'paduku (QYHKIUHM A7 UCCle0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruxX y4eOHbIX HPEIMETOB M pealbHOW KHU3HM, BbIpakaTh (opMylIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: apupMeTHUYecKas U TeoMeTpudecKas MpPOrpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MOHATHSAMH:  IOCIEJOBAaTENLHOCTh,  CHOCOOBI  3a/aHUS
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HEMpPEpBIBHBIC (YHKIIMH, TOYKH pa3pbiBa rpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OINEpHpPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHas Ha OTpE3Ke, NMPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHast K rpaduky QyHKIUY;

BBIYUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO W KOMIIO3UIMH JBYX
(GyHKIWH, 3HATH TIPOU3BOTHBIE SJIEMEHTAPHBIX (PYHKIIUI,

UCTIOJTF30BaTh TE€OMETPUUYCCKHIIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpalluy HaJl MHOXKECTBAMH;



HCIIOJIb30BaTh TEOPETUKO-MHOKCCTBEHHBIN anmapar sl ONHCAaHUS PEaJbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpUPOBATh MOHATHAMH: OIpEIeNeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4ecKoro OOBEKTa, JOKa3aTelbCTBO, PABHOCWIBHBIE ypaBHEHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJiacce 0Oy4arOIIMICS MOMYYUT CIEAYIOIIME MPEAMETHBIC
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HaTYypaJIbHBIX M LENbIX YHUCEN, UCIOJIb30BaTh NMPU3HaKku Aenumoctu nenslx yucen, HOJ[ n HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

cBOOOJIHO OIEPUPOBATh MOHATUEM OCTATKa 10 MOJYJIIO, 3alIUChIBATh HATYPAJIbHbIC YKCIIA
B Pa3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOZAHO  ONEpUPOBATH  MOHATUSMM:  HMpPPALMOHAIbHBIE,  IIOKa3aTeJbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBATh IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHSTH
HE00X0AuMBbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS, HAXOAUTH PELICHUs] CHCTEMBI M1 COBOKYITHOCTEN
palMOHABHBIX, HMPPAUMOHANBHBIX, IIOKA3aTeNbHBIX W JIOrapU(PMHUECKUX YpaBHEHHHA H
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

MPUMEHSTH TpaduuecKue METObI JIUIsl PEIICHUs] YPaBHEHUM 1 HEPABEHCTB, a TAKXKe 3a7au
C IapaMeTpaMy;

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HCCIEN0BATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa anreOpbl, THTEPIPETUPOBATh MOJYyYE€HHBIN pe3yabTarT.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA;

CTpPOUTh TeOoMEeTpHYeckre oOpa3bl ypaBHEHHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX POLIECCOB.

Hayana maTemaTnueckoro aHajamsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAoBaHHUS (GYHKIUM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXO/UTh HauOoJIbllIee 1 HAaUMEHbIIIee 3HaUeHHs (PYHKIIMH HENPEephIBHON Ha OTPE3KE;



UCTIOJIF30BATh MPOU3BOAHYIO UISI HAXOXICHUS HAWIYYIIEro PEIICHHs B MPHUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKUX, 3aJadax, AJs ONpEACNICHUS CKOPOCTH M YCKOPEHUs
npoiiecca, 3a1laHHOTro (OpPMYIIOi Ui rpadukom;

CBOOOJTHO OTIEPUPOBATh MOHIATUAMU: IEPBOOOPA3HAsI, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEICTABICHHE O MAaTeMaTHYECKOM MOJICIIMPOBAHUHM Ha MPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppanmonansHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUs U 29 1
ypaBHEHUs
7 [TocnenoBaTenbHOCTH U MPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BO/IHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie ncia 10
6 HatypanbHble u 1iesnbie uncna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 MHO0keCTBO, onepaluu HajJ MHOKECTBAMU 1
Y UX CBOWCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
Pannonanbubie yncna. OObIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OCCKOHEUYHBIE MTEPUOANUECKUE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelieHus MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelieHus MPUKIAIHBIX 3324
8 [elictBuTenbHble yncia. PanmonansHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue onepauu c 1
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Mopynb AeCTBUTEIBLHOTO YHUCIIA U €r0 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHbBIE METOIbI PEIICHHS 1IEJIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.
Teopema Buera

17
18

Pemenue cucreM JIMHEWHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpuibl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYCHUS

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JIMHEWHBIX YpaBHEHUN"

DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexxyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHNUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas u 1poOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEIBIM ITOKa3aTelieM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponpnas padora: "CrenenHas
dbynaknus. E€ colicTtBa u rpadguk”

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJepKAINX CTETIEHU U KOPHU

40 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIepIKAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepKalUX CTETIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/TBI PEIICHUS UPPAITUOHATTEHBIX
yYpaBHEHUHU
Wppanmonansusie ypaBaeHusi. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/IbI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC INEPpEXO0Abl B pCIICHUHU

46 UPPALMOHATBHBIX YpaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATBHBIX YPaBHEHUN
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHU C
HaTypaJIbHbIM I10Ka3aTeleM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaATypaJIbHbIM ITOKa3aTeleM
KonTtponpHast padora: "CBolicTBa u rpapux

51 KOpHsI N-oii ctenenu. VppanmoHanbHbie
ypaBHeHHUA"

59 CrerneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 Crenensb ¢ pallMOHAIBHBIM MOKa3aTeIeM U
e€ CBOICTBA

55 [ToxazarenbHast pyHKLIHA, €€ CBOWCTBA U
rpaduk

56 Ucnonb3oBanue rpaduka GyHKIUN A5
pelIeHus] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peleHns ypaBHeHUH




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1
ypaBHEHUH
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI pEIIEHUS MTOKA3aTEIbHBIX 1
ypaBHEHUI
[Toka3arenbHble ypaBHeHMs. OCHOBHBIE

60 METO/IbI pEIIEHUS MTOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntpoinbhas padora: "[lokazarenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm ymncna. CBoicTBa jJorapudpma 1

65 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH (MBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
J0rapupmbl

69 [IpeobpazoBanne BEIpaKEHHIA, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA U 1
rpadux

79 Hcnons3oBanue rpaduka GyHKIUU A5 1

peueHust ypaBHEHU I




Hcnons3oBanue rpaduka QyHKIHH 115

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTAPUPMUUECKUX
ypaBHEHU U
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
norapu(pMHUECKUX YpaBHEHHMA

79 KonrtponsHas pabora: "Jlorapugmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUYECKIX

(GyYHKIIMI YHCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeIeJICHUE TPUTOHOMETPUUECKUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

91 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIpAXKEHUM

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHUI 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

100 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1

nocJieroBaTeabHOCTEN. MeTo




MaTeMaTUYECKON MHIYKLIIUHU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIIeI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroIiasi reoMeTpruiecKast
nporpeccust

107 CymMma 0eCKOHEYHO yOBbIBArOIICH
FEOMETPUUECKOHN MPOTrPECCHH

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIBHBIN POCT.
Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB

110 Hcnonp3oBaHue mporpeccuu A peleHus
pEabHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepbiBHbIE QYHKIINN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa (hyHKIMHA HENPEPHIBHBIX Ha
OTpe3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pEIICHUS

HEpPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTtoa UHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 Onpeznenenue, reOMETPUYECKUH CMBICI
MIPOU3BOIHOM

123 Omnpenenenne, GU3HMUSCKUANA CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHUE KacaTelIbHOU K rpauKy
byHKITUN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIeMEHTAPHBIX (HYHKIIHN

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

128 [IpousBogHast CyMMBI, IIPOU3BEICHUS,
YaCTHOTO Y KOMITO3UIINH () yHKIIHIA

129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO Y KOMITO3UIINH () yHKITHIA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs




3HaHuil: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A

133 - 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIINS 1
3HaHUH’
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KIIACC

n/n

Tema ypoka

[Ipumenenue
MIPOU3BOAHOM K
HCCIICAOBAHUIO
byHKIMI Ha
MOHOTOHHOCTh U
AKCTPEMYMBI

KoandyecTBO 4acos

KonTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipumenenue
IIPOU3BOJHOM K
HCCIIE0BAHUIO
GbyHKIMI HA
MOHOTOHHOCTb U
3KCTPEMYMBI

[IpumeHenne
IIPOU3BOJHOM K
UCCIICJOBAHUIO
GbyHKIMI HA
MOHOTOHHOCTb U
3KCTPEMYMBI

[IpumeHeHne
IIPOU3BOJHOM K
UCCIIEJOBAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
SKCTPEMYMBI

[IpumeHeHne
IIPOU3BOJHOM K
UCCIIEI0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI
IIpumeneHne
IIPOU3BOJHOM K
UCCIIE0BAHUIO
byHKIMI HA
MOHOTOHHOCTb U
3KCTPEMYMBI
Haxoxnenue




10

11

HauOOJIBIIETO U
HAaUMEHBIIIETO
3HAYEHUS
HEMPEpPhIBHOU
(GYHKIIMMA HAa OTPE3Ke

Haxoxnenue
HauOOJIBIIEr0 U
HAaUMEHBILIETO
3HAYECHUS
HEMPEPhIBHOU
(GyHKIMHU HAa OTpE3Ke
Haxoxnenue
HauOOJIBIIIEr0 U
HAaUMEHBILIETO
3HAYEHUS
HEIPEPBIBHON
(GyHKINU HAa OTpe3Ke

Haxoxnenue
HauOOJIBIIIErO U
HaMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON
(GyHKIMHU HAa OTpE3Ke

Haxoxnenune
HauOOJIBIIIETO U
HAUMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON
(GyHKIIMM Ha OTpe3Ke

12

Haxoxnenne
HauOO0JIbIIETO U
HAaUMEHBIIIETO
3HauYEHUs
HEIPEPBIBHON
(GyHKLUU Ha OTpe3Ke

13

IIpumeHeHne
MIPOU3BOAHON IS
HaXO0KICHUS
HaWITYYIIETro
peleHus B
MPUKJIAJHBIX 3aa4ax

14

IIpumeneHne
MPOU3BOAHON IS




HaXO0XJICHUS
HAWTY4IlIEero
pelieHus B
MIPUKIIAIHBIX 3a7auax

15

16

17

18

IIpumeHenue
MPOU3BOAHOM IS
ornpezeneHus
CKOPOCTH U
YCKOpEeHUs mpoliecca,
3agaHHOro (hopmyInoi
win rpadukom
[Ipumenenue
MIPOU3BOTHOM IS
ornpeeneHus
CKOPOCTH H
YCKOpEHHS Tpoliecca,
3aJJaHHOTO (POPMYIIOi
WIN TpapuKOM
Kommosunus
byHKIMiI
Komnozunus
byHKIMi

19

20

21

22

23

Komnosunus
byHKIUI
['eomerpuueckue
00pa3bl ypaBHEHUH
Ha KOOPJIWHATHON
TUTOCKOCTH

['eomeTpuueckue
00pa3bl ypaBHEHUH
Ha KOOPJIUHATHON
IUIOCKOCTH

KonTponbnas pabora:
"UccnenoBanue
(GYHKLHH C TOMOIIBIO
MPOU3BOJHOMN"
[TepBooOpaznas,
OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24

[TepBooOpazubie
AJIEMEHTAPHBIX
¢byukuuii. [IpaBuna




HAXO0XJICHUS
epBOOOPa3HBIX

25

[lepBooOpasubie
3JIEMEHTAPHBIX
¢ynkunii. [IpaBuna
HaXOXKJICHUS
epBOOOPa3HBIX

26

27

28

29

30

31

32

Hurerpai.
I'eomerpuueckuii
CMBICII HHTETpala

Brrancnenue
OIPEICNIEHHOTO
WHTEerpaja mno
¢dopmyne HeroTona-
JleliOuuma

Brruucnenue
OIpEeICNIEHHOTO
MHTETrpaja 1no
¢dopmyne HproTona-
JleliOuuma

[Ipumenenue
MHTETpajia st
HaXO0XKICHUS
TJIOMIAJICH TTIOCKUX
$uryp

IIpumeHeHne
MHTETrpajia st
HaXO0XJIeHUSI 00HbEMOB
F€OMETPUYECKUX TEN

IIpumepsl perieHunit
TuQepeHIaIbHbIX
ypaBHEHUU
IIpumepsl pereHnit
TuQepeHIaIbHbIX
YpaBHEHUNU

33

34

Maremarnueckoe
MOJIEJTUPOBaHUE
pEAIbHBIX MTPOLIECCOB
C TIOMOIIIBIO

QG epeHIaIbHbIX
YpaBHEHUNU

KonTponbhas pabota:




"TlepBooOpazHas u
uHrerpan"

35

36

37

Tpuronomerpudeckue
GyHKINH, UX
CBOWCTBA U rpaduKu
Tpuronomerpuyeckue
GyHKIIUH, UX
CBOWCTBA U TpaduKu
Tpuronomerpuyeckue

GyHKIIUH, UX
CBOWCTBA H TpaduKu

38

Tpuronomerpudeckue

byHKIMH, UX
CBOICTBA U IrpaduKH

39

Tpuronomerpuyeckue

GYHKIIH, UX
CBOWCTBA U TpapuKu

40

OTt60p KOpHEH
TPUTOHOMETPUUECKHUX
YpaBHEHUH ¢
MOMOIIbIO
TPUTOHOMETPUUECKON
OKPYKHOCTH

41

OTt60p KOpHEH
TPUTOHOMETPHUUECKHUX
YpaBHEHUH ¢
MOMOILBIO
TPUTOHOMETPUUECKON
OKPYXHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPHUUECKHUX
YpaBHEHUH ¢
MIOMOILBIO
TPUTOHOMETPUUECKOMN
OKPYXHOCTH

43

44

OTt60p KOpHEI
TPUTOHOMETPUUECKUX
YpaBHEHUH ¢
MOMOILBIO
TPUTOHOMETPUUECKOMN
OKPYXHOCTH

Pemenne




TPUTOHOMETPUYECKUX
HEPABCHCTB

45

46

47

Pemenne
TPUTOHOMETPUUECKUX
HEPaBEHCTB

Pemrenne
TPUTOHOMETPUUYECKUX
HEPaBEHCTB

Pemrenne
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

48

49

50

Kontponbnas pabora:
"I'padpukn
TPUTOHOMETPHUYECKHUX
GbyHKIHIA.
Tpuronomerpuyeckue
HepaBeHCTBA"

OCHOBHBIE MCTOBI
PCUICHUA
IIOKa3aTCJIbHBIX
HCPABCHCTB

OCHOBHBIE METO/IBI
peleHus
IMOKa3aTeIbHBIX
HEPABEHCTB

51

OCHOBHBIE METOIBI
penIeHus
IMOKa3aTeIbHBIX
HEPABEHCTB

52

OCHOBHBIE METOIBI
pelIeHus
[MOKAa3aTeJIbHBIX
HEPABEHCTB

53

OCHOBHBIE METOIBI
pelIeHus
JorapupMUUECKUX
HEPABCHCTB

54

55

OCHOBHbBIE METOIBI
pelIeHus
JorapupMUUECKUX
HEPABCHCTB

OCHOBHBIE METOIBI




peuenus
Jorapu(MUIECKUX
HEPaBEHCTB

56

OCHOBHBIE METO/IBI
pelieHus
J0rapuPMHUUECKUX
HEPABCHCTB

57

OCHOBHBIE METO/IBI
pelieHus
UPPaIMOHATIEHBIX
HEPABCHCTB

58

59

60

61

62

63

OcHOBHBIE METOBI
peueHus
VPPALMOHAJIBHBIX
HEPaBEHCTB

OcHOBHBIE METOBI
peuieHus
VPPALMOHAIIBHBIX
HEPaBEHCTB

OcHOBHBIE METOBI
peuieHus
VPPALMOHAIIBHBIX
HEPaBEHCTB

I'paduueckue
METO/bI pelIeHUs
UppalMOHAIBHBIX
ypaBHEHUU

I'paduueckue
METO/IbI PEILICHUS
MPPaLMOHATIBHBIX
ypaBHEHUHU

I'paduueckue
METO/IbI PEILICHUS
IIOKa3aTeNNbHbIX
YpaBHEHUNU

64

['papnuueckue
METO/IbI pelIeHUs
MIOKa3aTeNbHbIX
HEPABEHCTB

65

['papuueckue
METO/IbI PelIeHUs
Jorapu(MHUIECKUX




YpaBHEHHI

66

67

68

69

70

71

72

73

74

['padpuaeckue
MCTOJbI PCUHICHUA
norapuGMUIEeCKuX
HEPABEHCTB

I'padpuaeckue
METO/IbI pEIICHUS
norapuGMUIEeCKUX
HEPABCHCTB

I'padpuaeckue
METO/IbI PeIICHUS
MOKa3aTeNbHbIX U
norapuGMUIEeCKuX
ypaBHEHU U

I'padpuaeckue
METO/IbI PEIICHUS
MOKa3aTeNbHbBIX U
norapuGpMUIEeCKuX
ypaBHEHU I

I'padpuaeckue
METO/IbI PEIICHUS
MOKA3aTeIbHBIX U
norapuGpMUIEeCKUX
HEPABCHCTB

I'paduueckue
METO/IbI PEILICHUS
MOKa3aTeNbHbIX U
TorapuMUIECKUX
HEPABEHCTB

KonrtpomnbHas padora:
"HppanyoHaibHEbIE,
MoKa3aTelbHbIE U
jorapudmuueckre
HepaBeHcTBa"

KomrnekcHsie yncna.
AnrebGpanueckas u
TPUTOHOMETPHYCCKAS
bopMBI 3amrcH
KOMITJIEKCHOTO YHCIIa

KommnekcHele yncna.
Anrebpanueckas u
TPUTOHOMETPHUECKAs




dbopMBbI 3anucu
KOMIUIEKCHOTO YhCIIa

75

Apudmernueckue
OIleparyH C
KOMILJICKCHBIMHU
YHCIaMH

76

77

78

79

80

81

82

Apudmerndeckue
OTiepaluu ¢
KOMIUTCKCHBIMHU
YHUCIIaMHU

N3o0pakenune
KOMIUIEKCHBIX YHCEI
Ha KOOPJMHATHOU
TUIOCKOCTH

N3o0paxeHue
KOMILJIEKCHBIX YHCEI
Ha KOOPJIMHATHOU
IJIOCKOCTH
®opmyna Myaspa.
Kopnu n-oii crenenu
13 KOMIUIEKCHOTO
yuclia

®opmyna Myaspa.
Kopnu n-oii crenenun
13 KOMIUIEKCHOTO
yucIia

[IpumeHeHne
KOMILIEKCHBIX YHCET
JUISL pelleHus
buznuecKux u
F€OMETPUUECKHUX
3a7a4

KonTponbnas pabora:
"KomMmnnekcHbie
ypcna'

83

Harypasbnsie n
LeJIbIE YNCIIA

84

85

Harypanbnsie n
LeJIbIE YNCIIA

IIpumeHeHue
[IPU3HAKOB
JIEITMMOCTH LIEJIbIX




YHUCCJI

86

87

88

89

90

91

[Ipumenenue
MIPU3HAKOB
JACIIUMOCTH L ECJIBIX
yucell

[Ipumenenue
MIPU3HAKOB
JACIIUMOCTHU L ECIIbIX
gucen: HOJl u HOK

[Ipumenenue
MIPU3HAKOB
JEITUMOCTH LIEITBIX
gucen: HOJl u HOK

[Ipumenenue
MIPU3HAKOB
JIETTMMOCTH LIEJIbIX
YUCEN: OCTATKH MO
MOZYJIIO
[Ipumenenue
MIPU3HAKOB
JIETTUMOCTH LIEJIbIX
YUCeNl: OCTAaTKU 110
MOZYJIIO
IIpumeHeHune
MIPU3HAKOB
JEITMMOCTH LIENIBIX
YUCeN: AITOPUTM
EBxnupna mis
peuenus 3a1ad B
LEJIBIX YUCIIAX

92

93

94

KonrtpomnbHas padora:
"Teopus HeIbIX
yucen"

CucremMa u
COBOKYITHOCTh
YpaBHEHUM.
PasHOCHIBHEBIE
CHCTEMEI I CUCTEMBI-
CIIEACTBHUS

Cucrema u
COBOKYITHOCTb
YpaBHEHUM.




PaBHOCHUIIBHEIE
CUCTEMEI U CUCTEMEI-
CIIECTBUS

95

OCHOBHBIE METO/IbI
pEIICHUS CUCTEM H
COBOKYITHOCTEM
paloHaIbHBIX
ypaBHEHUM

96

OCHOBHBIE METO/IbI
pEIICHUS CUCTEM H
COBOKYITHOCTEM
UpPpaLMOHATIBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IbI
pelIeHust CUCTEM U
COBOKYITHOCTEH
MOKa3aTeIbHbBIX
YpaBHEHUU

98

OCHOBHBIE METO/IbI
pelIeHust CUCTEM U
COBOKYITHOCTEM
MOKa3aTeIbHbBIX
YpaBHEHUN

99

OCHOBHBIE METO/IbI
pPELICHUS] CUCTEM U
COBOKYITHOCTEH
norapuGpMUUECcKUX
ypaBHEHUHU

100

OCHOBHBIE METOIBI
PELICHUS] CUCTEM U
COBOKYITHOCTEHN
norapuGpMUUECKUX
ypaBHEHUHU

101

[Ipumenenue cucrem
K pELIEHUO
MaTeMaTUYECKUX
3a/1a4 ¥ 3aJa4 u3
pa3InYHbIX o0yacTei
HAyKU U peaIbHOU
JKU3HH,
WHTEPIpPETALNS
MTOJIYYEHHBIX
pe3yJIbTaToOB




102

IIpumeHeHue cucrem
K PEILECHUIO
MaTEeMaTHYECKHUX
3aJa4 U 3a1a4 U3
pasIn4HbIX obsacTei
HayKU U peaIbHOU
JKU3HH,
UHTEpIpeTaLus
IIOJIY4EHHBIX
pe3yJIbTaToB

103

104

IIpumeHenue
HEPABEHCTB K
peLLeHUI0
MaTeMaTHYECKUX
3az1a4 ¥ 3a71a4 U3
pas3In4HbIX obsacTei
HayKU U peaibHOU
JKU3HU,
MUHTEPIIPETALNSA
MOJIy4YEHHBIX
pe3yIbTaToB

KonTponbhas pabora:
"Cucremsl
paloHaIbHbIX,
HPpALMOHATEHBIX
MOKa3aTEeNbHBIX U
JorapuMUIECKUX
ypaBHEHUI"

105

106

107

PanuyonanbHnie
YpaBHEHUS C
napaMeTpamMmu

PanmonanbHbIe
HEPABEHCTBA C
rapaMeTpamMmu

PanmonanbHbIe

CUCTEMBI C
napameTpamu

108

HppanuroHanbHbie
YpaBHEHUS,
HEPaBEHCTBA C
napameTpamu

109

HppanronanbHbie
CHUCTEMBI C




napaMeTpamu

110

111

112

113

ITokazaTensHBIC
YpaBHEHUS,
HEpaBEHCTBA C
napameTpamu

ITokazarenpHble
CUCTEMEI C
napameTpamu

Jlorapudmudeckue
YpaBHECHHS,
HEPaBEHCTBA C
napameTpamu
Jlorapudmuueckue
CHCTEMBI C
napameTpamu

114

Tpuronomerpuueckue
YpaBHEHUS C
napaMeTpamu

115

116

117

118

Tpuronomerpuueckue
HEPABEHCTBA C
rapameTpamu

Tpuronomerpuyeckue
CUCTEMBI C
napaMeTpamu

ITocTpoenue u
UCCIIEIOBAHNE
MaTEMaTHYECKHUX
MOJIEJIEN pealIbHBIX
CUTYyalHil C
IIOMOIIBIO YPABHEHUI
C IapameTpaMu

ITocTpoenue u
UCCIIEJOBaHNE
MaTeMaTHYeCKHUX
MOJIEIEN peabHbIX
CUTYalHil C
ITOMOIIBIO CUCTEM
YpaBHEHUH ¢
napaMeTpamu

119

[Toctpoenue u
HCCIIEJOBaHHE
MaAaTEMATHUYCCKUX




120

MOJIEJIEH peaIbHBIX
CUTYalHi C
MIOMOILIBIO CUCTEM
ypaBHEHUH C
napameTpamu

KonTtponsnas pabora:

"3amgauu c
napamerpamu"

121

IToBTOpeHwue,
000011eHNE,
CUCTEMATHU3aLM
3HaHui: "YpaBHeHus"

122

IToBTOpeHwue,
00001IeHNE,
CUCTEMAaTU3aLMs
3HaHuii: "YpaBHeHus"

123

[ToBTOpEHHE,
00001IeHNE,
CUCTEMAaTU3aLMs
3HaHUM: "YpaBHEHUS.
Cucremsl ypaBHeHUN"

124

[ToBTOpenwue,
00001IeHNE,
CUCTEMAaTU3aLMs
3HaHUM:
"HepaBenctpa"

125

[ToBTOpEHwUeE,
o0oO1Ienue,
CUCTEMAaTH3aLHs
3HaHUM:
"HepaBencraa"

126

[ToBTOpEHwMeE,
o0oO1Ienue,
CUCTEMAaTH3aLHs
3HAHUM:
"HepaBencraa"

127

IToBTOpEHME,
00001IeHHE,
CUCTeMaTH3aIHs
3HAHUM:
"ITponsBoHas u eé
npuMeHeHue"




128

129

130

131

132

133

IToBTOpeHwue,
000011eHNE,
CHCTEMAaTH3aLHs
3HAHWIL:
"[IpousBoHas U €&
npuMeHeHue"

[ToBTOpEHME,
0000111eHNE,
CUCTeMaTH3aIHs
3HAHUM:
"ITponsBoaHas u eé
npuMeHeHue"

[ToBTOpEHME,
0000111eHHE,
CUCTEeMaTH3aIIHs
3HaHuii: "UHTerpan u
ero npuMeHexue"

[ToBTOpEHHE,
0000111eHHE,
CHUCTEMATHU3ALIUS
3HaHui: "OyHkun"
[ToBTOpEHHE,
0000111eHHE,
CHUCTEMATHU3ALIUS
3HaHui: "OyHkIUNK"
[ToBTOpEHNME,
000011IeHHE,
CHCTEMaTH3aIus
3HaHui: "OyHkIUNK"

134

Hrorosas
KOHTpOJIbHAs paboTa

135

136

Hrorosas
KOHTpOJIbHAsI paboTa

IToBTOpEHUE,
000011IeHHE,
CHCTEMAaTHU3allH
3HAHWI

OBILIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136

10




PABOYAS IPOTPAMMA
(ID 4237619)

y4eOHoro npeaMera «Ajredpa 1 Ha4YaJIa MATEMATHYECKOI0 AHAJIM3A.
ba3oBblii ypoBeHb»
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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro Kypca «Anredpa M Hauvaja MaTeMaTHYECKOTO aHAIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHJAapTa CpeIHEero oouero odpa3zoBaHusA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIbIBIAEMBIX K MaTeMAaTHYECKOMY O0Opa3oBaHHUIO, U
TPagUIMA POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIIEUMBACT OBIAJCHHE
KJIIOYEBBIMH KOMITETCHLIMSIMH, COCTABISIOINIMMUA OCHOBY JUISI CAMOPA3BUTUS U HEIPEPHIBHOTO
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOI'O, JMYHOCTHOI'O M II03HABATEILHOTO Pa3BUTUSA
JUYHOCTH 00YYarOLIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SIBJISETCS OJHUM M3 Hauboiiee
3HaYMMBIX B MPOTpaMMe CTapIleil IIKOJbI, MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJbHYIO 0a3y s HM3y4YeHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C APYrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHUE Y4YallluXcsi Ha YpPOBHE,
HE00XO0IMMOM JJIsi OCBOCHHUSI KypCcOB MH(OPMATHKH, OOLIECTBO3HAHUSA, UCTOPUH, CIOBECHOCTH.
B pamkax maHHOTO Kypca yJamriecs OBJIaJIeBalOT YHUBEPCAILHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpast (GOpMYJIHPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anrebpsl 1 Hauas MaTeMaTHYECKOrO aHalM3a 3aKJaJ(bIBA€T OCHOBY /ISl YCIIEUIHOTO
OBJIQJICHUSl 3aKOHAMHM (U3UKU, XHUMHUHM, OUOJOTHM, TOHMMAHUS OCHOBHBIX TEHIECHLUH
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
¥ KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIIOIB30BaTh UX B MOBCETHEBHOM XHM3HH. B Toxe
BpeMsl OBJIa/IeHUE aOCTPaKTHBIMH U JIOTMYECKH CTPOIMMU MAaTeMaTHMYECKUMH KOHCTPYKLUSMHU
pa3BUBaeT yMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEPXKICHMS,
UCTIOJIB30BaTh O00O0OIIEHNEe W KOHKPETHU3aluio, aOCTparupoBaHHUE M aHAIOTHIO, (OPMHPYET
KpPEaTHBHOE M KPUTHUECKOE MBINICHHE. B Xo/e n3ydeHus: anreOpel ¥ Ha4ajal MaTeMaTHIeCKOTO
aHau3a B CTaplIeil LIKOJe ydaliuecs MOJy4aroT HOBBIM ONBIT PEIICHUs NMPUKIATHBIX 3ajad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTH4YeCKMX MOJeNed pealbHbIX CUTyalluid u
UHTEPIPETAlMN  TIOYYEHHBIX PEIIeHWH, 3HAKOMATCA C MpUMEpPaMHd MaTeMaTHYECKUX
3aKOHOMEPHOCTEW B TpPUPOJE, HAYKE W B HCKYCCTBE, C BBINAIONIMMHUCS MaTEMATHUYCCKHUMU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o0namaer 3HauMTENbHBIM BOCHHMTATENBbHBIM MOTEHLUAIOM, KOTOPBIA peaan3yercs
KaK yepe3 yuyeOHbI MaTepuan, cocoOCTBYIOUUI (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS,
TaKk ©W 4epe3 crneuupuky yudeOHOU JACSATENBHOCTH, TpeOyromeld CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJODKUTEIIBHOM KOHIEHTpallud BHUMAaHMS M OTBETCTBEHHOCTH 32
MOJy4YEeHHBINH pe3ysbTar.

B ocHoBe Meromuku oOydeHHs] anreOpe W HadajiaM MaTeMaTHYeCKOTO aHAIM3a JIC)KHT
JeSITeTbHOCTHBIN MMPUHIUT 00YYIEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHAJIM3ay» BKIIIOYAET CIIeTyIOIne
coJiepKaTelbHO-METOqUUecKue JUHUU: «Yucna u BblUMCIEHUs», «DyHKIUM U TpaduKuy,
«YpaBHeHHUS U HepaBeHCTBa», «Hauana maremMarnyeckoro aHanuszay, «MHOMXKECTBA U JIOTHKa.
Bce ocHOBHBIE cOpep)KaTeNbHO-METOMYECKUE JIMHUM HM3YYalOTCsS Ha TPOTSHKEHHH JBYX JIET
o0y4yeHHs B cTapuiel IIKoJe, eCTECTBEHHO MOMOJHSS JIpYr Apyra M IOCTENEHHO HaChIIasCh
HOBBIMM TeMaMHU M pa3aenamu. JIaHHBIH Kypc SBISIETCS HMHTErPaTUBHBIM, MOCKOJIBKY
oObenuHsIET B ceOe coiepKaHWe HECKOJbKHUX MAaTeMAaTHYeCKHX JHCHUIUIMH: anrelpa,



TPUTOHOMETPHS, MATEMAaTUYECKUN aHAIIN3, TEOPUS MHOXKECTB U Ap. [Io Mepe Toro kak yyammecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEeMATHUYECKUM alllaparoM, y HUX TOCIEeI0BATEIBHO
dbopMUpYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJIENb PEaTbHOM
CUTyalluu, MPUMEHITh 3HAHUS, MOJIyYeHHbIE B Kypce «AunreOpa M Hayalla MaTeMaTH4YeCKOTro
aHaJIM3ay, A PELICHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAHHOW MaTeMaTHYECKOM 3aqadd, a
3aTE€M UHTEPIPETUPOBATH MMOJTYUYCHHBIN pe3yJIbTaT.

CognepxxarenpHo-MeTOnMuecKass  JuHUS  «Yucna W BBIYMCIICHHUS)» — 3aBEplIaeT
dbopMUpOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAayaTO B
OCHOBHOI1 mikone. B crapuieil mikone ocoboe BHUMaHue yaemnseTcss (GOpMUPOBAHUIO MPOYHBIX
BBIUMCIIUTENFHBIX HABBIKOB, BKJIFOYAIONMIMX B CE0s HCIIONB30BAHHUE PA3IWYHBIX (HOpM 3arucu
JICUCTBUTEIIBHOIO 4YHUCJA, YMEHHE pPAUMOHAIBHO BBINOJIHATH JCHCTBUS C HUMH, JeNaTh
OPUKUAKY, OIEHUBaTh pe3yiabTar. OOydaromuecss MOJy4aloT HaBBIKM MHPUOIKEHHBIX
BBIUMCJICHUM, BBINIOJHEHUS JNEUCTBUH C YMCIaMH, 3alHCaHHBIMU B CTaHAapTHOH (dopme,
WCIIOJIb30BAaHMS MATEMATUYECKUX KOHCTAHT, OLEHUBAHUS YA CIIOBBIX BHIPAXKECHHUI.

Jlunusa «YpaBHEHHS M HEPABEHCTBA» PEANU3YyeTCAd Ha MPOTSHKEHUU BCEro oOydeHHs B
CTaplled WIKOJE, MOCKOJbKY B KaXJOM paszJene MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuecs: OBIaJeBalOT Pa3IMYHBIMU METOIaMHU PEUICHHS LIEIbIX,
paIMOHATILHBIX, UPPAITMOHATIBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX H TPUTOHOMETPHUICCKUX
YpaBHEHUM, HEPABEHCTB U UX CUCTEM. [lomydeHHbIE YMEHHS UCITOIB3YIOTCS MPU UCCIECTOBAHUU
GyHKIMI ¢ TOMOIIBIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3a7ady Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKiuu. [lanHas comepkareiabHas TUHUS BKIIOYAET B
ceOst Takke (OPMUPOBAHHWE YMEHUH BBINONHATH pacu€Tel 1o (opmyrnaM, HpeodpazoBaHUs
LEJbIX, PalMOHAJIbHbIX, HUPPAUMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUN, a TaKXKe
BBIpQXEHHH, COJEpKAIIMX cTeneHu W jorapudmbl. brnaromaps u3yudeHuio anreOpanyueckoro
MaTepuaia MPOUCXOIUT JalbHEeIee pa3BUTHE ATOPUTMHUUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yaammxcs, (GOPMUPYIOTCS HABBIKH JCIyKTHBHBIX PACCYXICHHH, PaOOThl C CHMBOJIHHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI Ui PEHICHHs] IPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 33724, HAIJISIAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAK SI3bIKA HAYKH.

ConepkarenbHo-MeToMUecKass TUHUS «DyHKIUU U TpaduKu» TECHO TEPEIIeTaeTcs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 33JaéT MOCIEI0BATEIbHOCTh
U3ydeHHUs Marepuana. lV3ydeHue CTENMeHHOW, TMOKa3aTenbHOW, Jorapudmuueckoil u
TPUTOHOMETPUUECKUX (YHKIMHA, MX CBOWCTB M TpaduKOB, UCHOIb30BaHUE (DYHKUMN Ams
pemieHust 3ajad W3 JAPYrux y4eOHBIX MPEIMETOB W PEAbHOW >KU3HU TECHO CBS3aHO KakK C
MaTeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUN U HepaBeHCTB. [Ipu sTom OobIoe
BHUMaHUe yJensiercs (OPMUPOBAHUIO YMEHHUS BbIpaxkaThb (OpMylaMd 3aBHCHMOCTH MEXKIY
pa3IMYHBIME BEIMYMHAMH, HCCIEAOBAaTh TMOMY4YeHHbIE (YHKIUU, CTPOUTh UX TpaduKu.
Marepuasni 3TOH COAEpP)KATEIbHON JIMHUM HAUEJIE€H Ha pPa3BUTHE YMEHHM M HaBBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pa3nuyHor  (dopme:
AHAIUTUYECKOW, Tpadudeckod U cioBecHOW. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOIIEHHI0 W KOHKPETU3allWH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHast TuHUS «Hadama MareMaTHYeCKOTO aHalv3a» IMO3BOJSET CYHIECTBEHHO
pacIIMPUTh KPYT KaK MAaTeMaTUYECKUX, TaK M MPUKIATHBIX 33724, JOCTYIMHBIX 00y4YaroIuMCsl, Y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh UCCIIEZIOBATh M CTPOUTH Ipadukul (YHKIUHN, OIPEAETATh UX
HanOOJIbIIINEe U HAMMEHBIIINE 3HAYEHUS, BBIYUCISITEH TUIOMAAn GUryp U 00bEMBI TEJ, HAXOIUTh



CKOpPOCTH M YCKOpEHHs mporeccoB. JlaHHas coaepxaTeiabHas JIMHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH ITOCTPOCHUSI MATEMAaTUUYECKUX MOJENIEH peajJbHbIX CUTyaluld, HAXOXKIACHUS
HAWIYyYIIEr0 PELIEHUsS B MNPUKIAIHBIX, B TOM YHCIE COLUUAIBHO-3KOHOMUYECKHUX, 3aJayax.
3HaKOMCTBO C OCHOBAMH MAaTE€MaTHUYECKOT0 aHaju3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(GhOpMaIIbHO-JIOTHYECKOTO U KPEATUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUW paclio3HaBaTh
MPOSIBIICHUSI 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJJAIOIINXCS PE3YNIbTATAX, IOJIYYECHHBIX B XOJE PAa3BUTUS MAaTeMaTUKU KakK HAYKH, U HMX
aBTOpax.

ConeprkaresibHO-MEeTOAMYeCcKas TUHUSI «MHOXeCTBa U JIOTMKa» B OCHOBHOM MOCBSIIICHA
AJIEMEHTAM T€OPUU MHOXKECTB. TE€OpETUKO-MHOKECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BEChH
KypC IIKOJIBHOW MaTEeMAaTHKU W MpPEIaraloT Haubosee YHUBEPCATbHBINA S3bIK, 00BEIUHS FOIIUN
BCE pa3fenbl MaTeMaTHKU M €€ NPWIOKEHH, OHM CBA3BIBAIOT pPa3Hble MAaTEMaTUYECKHE
JUCHUIUIMHBI B eauHoe 1enoe. [lo3ToMy BakHO JaTh BO3MOXKHOCTh IIKOJIBHUKY MOHUMATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOW MATEMaTUKM M MCHOJIb30BaTh €ro It
BBIPAXKEHHUSI CBOMX MBICJIEH.

B kypce «AnreOpa u Hauanza MaTeMaTUYeCKOro aHallM3a» MPUCYTCTBYIOT TaK)K€ OCHOBBI
MaTEeMaTHYECKOT0 MOJICITMPOBAHMS, KOTOPBIC MPU3BAaHbI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MOJIeNIel pealbHBIX CUTYyaIlui, UCCIIEIOBAHUS 3TUX MOJENICH C MOMOIIBIO armapara ajireopsl u
MaTeMaTUYECKOTr0 aHaJIu3a W MHTEPOPETAUMH TOJYYEHHBIX pE3yJbTaToB. Takue 3agaHus
BIUIETEHbl B KaXJbli M3 pa3/ieJOB IMPOrpaMMbl, IOCKOJIBKY BECh MaTepHall Kypca MIHPOKO
UCIIOJIB3YETCs ISl pelleHUsl MPUKIaAHbIX 3a1a4. [Ipu penieHun peanbHbIX NPAKTUYECKUX 3a/a4
ydyauecs — pa3BHUBAKOT Ha0JII0IaTCIILHOCTD, YMEHHE HAaXOOUTh  3aKOHOMEPHOCTH,
abCcTparupoBaTbCsi, MCIOIH30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETH3UPOBATH IMPOOIEMY.
JestensHOCTh MO (OPMHUPOBAHHIO HABBIKOB DELICHHUS MPUKIAJAHBIX 3a]a4 OpPraHU3yeTcs B
Ipolecce U3yYeHHs BCeX TEM Kypca «Anredpa v Havyajla MaTeMaTUYeCKOro aHallu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM I1aHe Ha M3ydeHue Kypca areOpbl M Hayajl MaTeMaTHYecKoro aHajan3a Ha 6a30BOM

ypOBHE OoTBOJIUTCA 2 Yaca B Hemento B 10 kmacce u 3 yaca B Hezenmo B 11 kimacce, Bcero 3a iBa
roja ooyuenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUH. IlpumeneHue apoOGell M NPOLEHTOB I PELICHUS
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmKkEHHbIe BRIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKUAKA U OLICHKA PE3yJIbTaTa BHIYMCICHUH.

Crenenp ¢ nenbiM nokazareneMm. CranznaptHas (gopma 3amucH AEHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue moaxofismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN JJI  pPEHICHUs
MPAKTUYECKUX 3aJa4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypajlibHOW cTemeHu. JIeHCTBUS ¢ apupMeTHYECKUMHU
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPaA30BAHUS.

[IpeoOpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKUE
(bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHcTBO, pelleHMe HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nensix 1 IpoOHO-pallMOHANbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pemenne TpUroHOMETPUUECKUX YPAaBHEHU.

ITpuMeHeHrEe ypaBHEHMIM M HEPABEHCTB K PEIIEHUI0 MATEMaTHYECKHX 331ad U 3ajad U3
Pa3IUYHbBIX 00J1aCTe HayKu U peaJIbHOM JKU3HH.

DyHKIUHN U TPaPUKH

OyHK1Ms, criocoosl 3ananus GyHkun. I'papux Gynxnun. Bzanmuo oOpatHble GyHKINU.

OO6nacTp omnpeneneHuss 1 MHOXKECTBO 3HaueHU ¢yHkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIEC M HEUETHBIE (DYHKIUU.

CrenenHast QyHKIUsI ¢ HaTypaJbHBIM U IENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuroHomerpuyeckas OKpPYKHOCTb, OIpEJIENeHue TPUTOHOMETPHUUECKUX (YHKLIUH
YHUCJIOBOTO APIyMEHTA.

Hayana maTremMaTH4uecKkoro aHajaimsa

[TocnenoBarenbHOCTH,  CcHOCOOBI  33JaHUsl  IOCTENOBATEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOLIEH reoMeTpHUYecKON MpPOTPECCHH.
@opmyna CIOXKHBIX IPOLEHTOB. Vcrnonp3oBaHWe MPOTPECCUM JJIsl PEIICHUS PEAlIbHBIX 3a1ay
IIPUKIIATHOTO XapaKkTepa.

MHoxkecTBa M JIOTHKA



MHoOkecTBO, Oonepalnuu HaJl MHoOkecTBaMH. J(marpammbl Dinepa—Benna. [Ipumenenue
TCOPCTUKO-MHOKCCTBCHHOT'O aIrapara Jis1 ONHMCaHHWA PCAJIbHBIX IMPOLCCCOB U HBJ’IGHHﬁ, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCJICHUSA

Hatypanbnble u nensie uncia. [Ipu3Haky 1e1MMOCTH LIEIBbIX YUCE.

Crenens ¢ pallMOHaILHBIM Moka3areneM. CBOWMCTBa CTEIICHH.

Jlorapudm umcna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTAPH(PMBI.

YpaBHeHus1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHU, COAEPIKALUX CTENEHH C PallMOHAIbHBIM IIOKa3aTEIIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. PelieHue npukiaaiHbIX 3a/ad C MOMOLIbIO CHUCTEMBbI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HU.

DyHKIUHN U IpaGUKH

Oynkuus. Ilepuonnveckue  QyHkuuu. IlpomMexkyTku MOHOTOHHOCTH — (YHKLHUH.
Makcumymbl 1 MUHUMYMbI (QyHKiuu. HauOonbliee W HauMeHbllee 3HaueHUE (QYHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

[Toka3zarenbHas u orapudpmMudeckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnons3zoBanue rpadukoB (QYHKIUN I MCCIEIOBAHUS TPOIIECCOB U 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs pEIlIeHUs] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eoMmerpuueckuii 1 GU3NUECKUN CMBICI IPOU3BOIHOM.

[TpousBoaHbIe 31eMEHTAapHBIX (QYHKIMH. DOpMyJbl HAXO0XKJIEHUS MPOU3BOJHONW CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TprMeHeHHe MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxneHre HauboIbIIero 1 HaMMEHbIIEro 3Ha4eH!s PYHKIIUU Ha OTPE3Ke.

[IpumeHeHrne NPOU3BOMHON Al HAXOXKACHHUS HAWIY4IIET0 pEeUIeHHs B MPHUKIaJHbIX
3ajaydax, s ONpeaesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OpMYIIoi Uit rpaduKkoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WuTerpan, ero reomeTpuyeckuid M (U3NYECKUN CMbICA. BbluncieHue MHTErpana 1Mo
dbopmyne Hetorona—JleniOnuna.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4yebHOro mnpeamera «MaTemaTukay JOJDKHO 00OeCredHMBaTh JOCTHIKCHHE HA
YpOBHE cpenHero ooimero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEePU3YIOTCA:

I'paxkjaHCKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOr0 OOIIEeCcTBa, MPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX
(YHKIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAaHCKOTO OOIIecCTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpnoTHyeckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHIICKUX MaTEMaTUKOB U POCCUMCKOM MaTeMaTU4eCKOM ILIKOJIbI, K HCIOJIb30BAHUIO 3THUX
TOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

J1lyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoaa; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKU U JIEATEIIbHOCTBIO YYEHOT0; OCO3HAHHUEM JIMYHOTO BKJIAa/Ja B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

DcTeTH4EeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUi; BOCIPUMMYHMBOCTHIO K
MaTeMaTHYeCKUM acleKTaM pa3JInYHbIX BUJOB UCKYCCTBaA.

PuU3nYECcKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, PEryJspHas (pusmdeckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATEIBHOCTBIO.

TpynoBoe BocniuraHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodhecCHOHATBHON JesITebHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliei npodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HHM; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pEelIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHHE NPUPOJHOM W COLMAIBHOW CpeIbl, OCO3HAHUEM



NI00aTbHOTO  XapakTepa AKOJIOTMYECKUX  MpoOsieM; OpHeHTallell Ha  NpUMEHEHHe
MaTeMaTHYECKUX 3HAHMUN Ui PEeLIeHMs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
[IOCTYIKOB Y OLEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPY)KAIOILEH CPEJIBI.

[{eHHOCTH HAy4YHOTO ITO3HAHMS:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTUYeCKOW HAayKH Kak chepbl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM SI3bIKOM MATEMATHUKM M MAaTE€MaTUYeCKOW KYJbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJIATh IPOEKTHYIO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
MHAUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOGHUS MPOTrpaMMBbl yueOHOTO npenmera «MareMaTHKay
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAJIbHBIMH  HO3HAGAMENbHBLIMU  OeliCeUsMU,
VHUBEPCANILHBIMU — KOMMYHUKAMMUBHBIMU — OeliCEUAMU,  YHUBEPCATbHLIMU — pPecyIsimUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECcco8 obyyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIBIATH M XapaKTepPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYECKHX OOBEKTOB,
MOHITHUM, OTHOIIEHUN MEXIy MOHATUAMHU; (HOPMYIHUPOBATH OMpEAENCHUs MOHATUM;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNU s
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPUHHUMATH, (POPMYTUPOBATh W MPEOOPa30BHIBATH CYXKIEHUS: YTBEpAUTEIbHBIC H
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IIUE; YCIOBHBIE;

® BBIIBIISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JTAHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlefaTh BBIBOJIBI C HMCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

® [IPOBOJUTH CAMOCTOSITEILHO JJOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTpPAHBATh aAPryMEHTAIMIO, TPUBOAUTH TIPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KIICHHSI U BBIBOJIBI;

e BbIOMpaTh cnoco® pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pemieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ y4ETOM CaMOCTOSITEIbHO BBIJEIICHHBIX
KPUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® [UCMOJb30BATh  BONPOCHl  KAaK  HCCIIEJAOBATENIbCKUNA  HMHCTPYMEHT  IO3HAHHUS;
(dopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEYHE, MPOOIeMy, YCTaHABIUBATD
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHE;

® [POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEeI0BaHUE II0
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJIEHHS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, IBICHUSIMHU, POLIECCAMU;



e camoCTOATeNbHO  (hopMynupoBaTh 00OOIIEHMS ¥ BBIBOABI IO  pe3yibTaTaMm
IPOBEIEHHOIO HAOJIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh JJOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOLIECCA, a TAK)XKE BBIIBUIATh IPEATIOI0KEHUSA
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOMPOC U
JUIsl pELlICHNUs 3a1a4H;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIU3UPOBATD,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTpYKTYpUpPOBaTh HH(POpPMALMIO, MPEACTaBIATH €€ B  pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYXKIIEHHUS B COOTBETCTBUU C YCIOBHUAMHU U LEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0JIe 00CYXJIEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBI, TPOOIIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEHU, HAIEJIECHHbIE HAa IIOUCK pPELICHUs;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrMX YYacTHUKOB JIMAJOra,
0oOHapyKUBaTh pazIMune U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEJCTaBIATH PE3yJbTAaThl PEIICHUs 3a/1a4uM, SKCIIEPUMEHTA, UCCIEOBAHNUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Yy4€TOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUAYAJILHOW pabOTHI
OpU pelIeHuH Y4eOHbIX 3a4ay; MpPUHUMATh LEeJlb COBMECTHOM JEATeNbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbI PadoT,
JIOTOBApUBATHCS, OOCYXKJAaTh TpOILECC M pe3yibTaT padoThl; 0000IaTh MHEHHS
HECKOJILKHX JTIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX popmax padboThl (00CyXIeHUsl, 0OMEH MHEHUM, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OO
IPOIYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue Cmvlci08bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzanus:



COCTABJIATh IIJIaH, AJTOPUTM pEIEHUs 3aJadd, BBIOMpaTh CIOCOO peleHus ¢ y4EToM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBAThH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJCTh HAaBbIKAMHM I[IO3HABATEIBHOW pE(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAMOKOHTPOJIA IIPOLEcCa M PE3yJbTaTa PEIICHUS MaTeMaTH4eCKOU
3a/1a4y;

® [IPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HMKHYTh IIPH PEIICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJlbTaTa LEIH U YCIOBUAM, OOBSACHATH NPUUYMUHBI
JOCTMDKEHUSI WJIM HEIOCTHIKEHUS PEe3y/lbTaTOB JIEATENbHOCTH, HAaXOAWUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOTO Kypca «AnreOpa M Hadajga MaTeMaTHYECKOTO aHajIM3a» Ha ypOBHE
cpeaHero oomiero oopa3zoBaHUs JODKHO 00ECIIeUrBaTh AOCTIIKEHHE CIETYIOIIUX MPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yuciia 1 BLIYUCICHUSA

OnepupoBaTh HOHATUSAMM: PALMOHAIBHOE U JICHCTBUTEIIBHOE YUCIIO, OOBIKHOBEHHAs U
JeCATUYHas APOOb, MPOLIEHTHI.

BoinonuaTe apudmernyeckue omnepanMM € palMOHAIBHBIMH M JEHCTBUTENIbHBIMU
YUCIIaMH.

BbinonHATe NpuUOMOKEHHBIE BBIYMCICHUS, HCIOJB3YS IpaBWJIa OKPYIJIEHUs, JeNaTh
MIPUKUJIKY U OLICHKY PE3yJIbTaTa BIYUCIICHU.

OnepupoBaTh MOHIATUSMM: CTEIEHb C LIEJIBIM MOKa3aTesieM; cTaHJapTHas gopma 3amnucu
JNEHCTBUTENBHOTO YMCiIa, KOPEHb HaTypalbHOM CTENEHM; HCIOJIb30BaTh MOAXOAAILYI0 (hopMmy
3aIUCHU ACUCTBUTENBHBIX YUCEII ISl PELICHUS TPAKTUYECKUX 3a1a4 U IIPEICTABIICHUS TaHHbIX.

OnepupoBaTb TOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IIPOM3BOJIBHOIO  YIJIa;
MCIIOJIb30BAaTh 3allMCh POU3BOJILHOIO yIJIa Yepe3 00paTHbIe TPUTOHOMETpUUYECKHEe (QYHKIUH.

YpaBHeHUsI M HEPABEHCTBA

OnepupoBaTh NOHATHAMHU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PAllMOHAIBHOE,
UPPALMOHAIILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHHUE;

BomonHsaTe  mpeoOpazoBaHus  TPUTOHOMETPUYECKUX  BBIpAXKEHHMM M pemiarhb
TPUTOHOMETPUYECKUE YPABHEHMS.

BoimonHATe npeoOpazoBaHus LEbIX, PAIMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
peliaTb OCHOBHBIE TUIIBI LIEJIbIX, PALIMOHAIBHBIX U UPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUs U HEPAaBEHCTBA I PEUICHUS MAaTeMaTHYECKUX 3a7ad M 3a7a4d U3
pa3aMyYHbIX o0JacTel HayKH U peabHOM KU3HU.



MogenupoBaTh peanbHbIE CHUTYallMM Ha s3bIKE anreOpbl, COCTABIATh BBIPAXKEHUS,
yYpaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auyM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIuM U rpapuku

OnepupoBaTb NOHATUAMU: (PYHKLUSA, CIIOCOOBI 3alaHUs PYHKIUH, 00IaCTh ONpeIeIeHUs
¥ MHO>KECTBO 3Ha4eHUH (YyHKIUH, rpaduK QYyHKINU, B3AUMHO OOpaTHBIE (DYHKITHH.

OnepupoBaTb MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIMH, HyIU (QYHKIHUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatk rpaduku GyHKITUN 119 pelICHUs] ypaBHCHHH.

Crpouth U 4yuTaTh rpauKu JTUHEHHOW (YHKIMH, KBAAPATHUHOW (YHKIMH, CTETICHHOMN
(YHKINU C LENBIM ITOKa3aTeIEM.

Hcnonb3oBate rpaduku GYHKUMN U1 UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JAPYruX y4yeOHbIX MPEIMETOB M pealbHOW KHM3HM; BbIpaxarb (opMyIamu
3aBHCUMOCTH MEX/1Y BETUUNHAMH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(MeTHUecKass U IeoMeTpHuecKas
IPOTpecCu.

OnepupoBaTh MOHATHIMU: OECKOHEYHO yOBIBAIOIIasi TEOMETPUYECKasi MPOrpeccus, CyMMa
0EeCKOHEYHO yObIBAIOIIEH r€OMETPUUECKON ITPOrPECCUU.

3agaBaTh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEN M MPOrPEeCcCHil JUIsl pelieHHs] pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OIIE€PALIUN HaJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT Ui ONUCAHUS PEaJIbHBIX MPOLECCOB
¥ SIBJICHUH, IPY PEUICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

OnepupoBarh MOHATUSAME: ONPECICHIE, TEOpeMa, CIEJCTBHE, I0KA3aTeIbCTRO.

11 KIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTb MNOHATHSMM: HATypaJbHOE, LE€JI0€ YHUCIO; HCIONb30BaTh IPU3HAKU
JEIUMOCTH LIEJIBIX YUCE, PA3JIOKEHUE YUCIIA HA TIPOCThIE MHOKUTEIU I PELICHUS 3a/1ay.

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOrapu(dM 4Kcia, TECATUUHBIE U HaTypalIbHbIE JIOTapU(MBI.

YpaBHeHHUs M HEPABEHCTBA

[IpuMeHsTh CcBOMCTBa CTemeHU s MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEPUPOBATH
IIOHATUAMU: II0Ka3aTCJIbHOC YpaBHCHHUE u HCPABCHCTBO, pemaTtb OCHOBHBIC THUIIBI
MTOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

BoimonHATe mpeoOpa3oBaHusi BBIpAKEHHUM, coOAepXkKaluX JOorapugMmbl; ONEpPUPOBATH
HNOHATUAMM: JIOTapu(MUUYECKOE YpaBHEHHE W HEPAaBEHCTBO; pELIaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUI U HEPaBEHCTB.

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JINHENHBIX YPAaBHEHUHN U €€ pELICHHE; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPABHEHUU JUIS PELLICHUS IPAKTUYECKUX 3a7ad4.



HaxonuTh penieHust MpoCTEUIINX CUCTEM U COBOKYIMHOCTEN pallMOHATBHBIX YPaBHEHUN U
HEPaBEHCTB.

MonenupoBaTh peajbHBIE CHUTYalldd Ha S3bIKE anreOpbl, COCTaBISTh BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33Ja4M, UCCIIEI0BATh OCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBaTh MOHATUSMHU: TIEpUOAWYECKAs (YHKIUS, MPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOYKU 3KCTpeMyMma (GyHKIUH, HauOoJblllee U HauMEHblIee 3HaueHus (QyHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX IS Kcce0BaHusl QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBarh  TOHATHSAMH:  TpadUKH  TOKA3aTeNbHOW,  Jorapudmuyueckol  u
TPUTOHOMETPHUECKUX (PYHKIMI; N300pakaTh MX HA KOOPAMHATHOMN IJIOCKOCTH M HUCIIOJIb30BATh
JUISl pEeLLICHUs YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaduKH JIMHEHHBIX YpaBHEHUH W
MCIIOJIB30BATh UX JIJISL PEIICHUS CUCTEMbI TUHEHHBIX YpaBHEHUH.

Hcnons3oBare rpaduku QYHKIMH I UCCICIOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTn4yeckoro aHajamsa

OnepupoBarh  MOHSATHSAMH:  HENPEpbIBHAS  (QYHKIWS;  MPOW3BOAHAS  (YHKIUY;
UCTIOJIF30BaTh TE€OMETPUYECCKHIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM JUIsl PEIICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JIEMEHTAPHBIX (YHKIHM, BBIYUCIATH MPOU3BOIAHBIE CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIMIA.

Hcnonp30BaTe TPOM3BOJAHYIO ISl HCCleNoBaHMS (YHKIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHUS K TOCTPOCHHIO IPa(hUKOB.

Hcnonb30BaTh NPOM3BOAHYIO JIsl HAXOXKACHUS HAWIIYYIIEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[MAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OrnepupoBaTh NMOHATHSIMHU: MEPBOOOpa3Hasi W WHTErpajl; MOHUMATh T€OMETPUUECKHI U
(buznyecKkuil CMbICT UHTErpaa.

Haxoauts mepBooOpa3Hble 3eMeHTapHbIX (YHKIHI; BBIYUCIATH MUHTErpai Mo Gopmyine
Hrrorona—Jleitbnumna.

Pemats nmpuxiagHele 3a7aud, B TOM YHCIE COIMATbHO-3KOHOMHYECKOTO U (PU3NYECKOTO

XapakTepa, CpeaACcTBaMU MaTeMaTHYCCKOro aHaJInu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHOXecTBa pallMOHAIILHBIX U
1 eMCTBUTEIBbHBIX YKcell. ParimonansHbBIE 14 1 bubmorexa LHOK
A -rat https://m.eds00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukuun u rpaduku. CTeneHs ¢ HeabiM 6 bubmmoreka [JOK
MoKa3zarejieM https://m.edso0.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0i CTETICHU. 18 1 Bbu6mmoteka [JOK
HppanmonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/II:“OI}-,IOMG nn. TpuronoMeTpuyecKrue 22 1 bubmorexa LOK
p ThiH- 1P P https://m.edso00.ru/1568aba3
ypaBHECHUS
5 ITocnenoBaTeIbHOCTH U IPOTPECCUU 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1 bu6nunorexa LIOK
3HAHHI https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHsb ¢ paluOHaJIbLHBIM TOKA3aTEJEM.
1 [TokazarenpHas ¢pyHkuus. [lokazarensHbie 12 1 bubmorexa LOK
YHILHA. https://m.edsoo.ru/f11c4afd
YpaBHEHUA U HEPABEHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
TpuronoMmerpuueckue KIIMN U UX
3 rpa(bmcn TTpI/IFOHOMe q)IZII{{ecIIIme 9 1 bubmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 IT T 24 1
POUSBOIHAA. LIPHMEHCHIE HPOHIBOAHOH https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
° Hiterpart it ero npiMeHeris o https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
0 CHeremst ypasHeHiil 12 1 https://m.edsoo.ru/f11c4afd
7 HarypanbHblie u 11en1ble yncina 6 bubmorexa HOK
P " https://m.edsoo.ru/f11c4afd
8 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS 18 5 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
[1]
Jl:;n Tema ypoka Beero Kontposbubie IIpakTuueckue fl[:;‘?eﬂl/lﬂ :)I;I[()l;l;z?;fenbnme
padoTshI padoThI
pecypcsbl
MHokecTBO, onepanuu HaJl
1 MHOX€eCTBaMu. JlnarpaMMsbl 1 bubmmorexa LIOK
N https://m.edsoo.ru/746d5dce

Ditnepa—Benna
PannonaneHble yncna.

5 OOBIKHOBEHHBIE U JICCITHYHBIC APOOH, 1 bubnuoreka [{OK
MPOIICHTHI, OECKOHEYHBIC https://m.edsoo.ru/be888093
MePUOIUYECKHIE IPOOH
ApudmeTnueckue oneparuu C

3 pPalMOHAIIBHBIMU YUCIIAMHU, 1 bubmmoteka IIOK
npeoOpa30BaHus YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKECHUI
[Ipumenenue npobeit 1 MpOLEHTOB

4 JUIS peLIeHUs NIPUKIIAHBIX 3a/1a4 U3 1 bubmmnoreka HOK
pa3IMYHBIX OTpACIed 3HAHUN U https://m.edsoo.ru/44dd1046
peabHOU KU3HU
[Ipumenenue npobeit 1 MpOLEHTOB

5 JUIS peLIeHUs NIPUKIIAHBIX 3a/1a4 U3 1 bubmuoreka [JOK
Pa3JIMYHBIX OTPACIIEN 3HAHUHN U https://m.edsoo.ru/d99d8c74
peanbHOU KU3HU

6 JleficTBUTENbHBIE YHCTIA. 1 bubnuotexa [JOK

PanmonaneHbIE ¥ MppalMOHAIBHBIE

https://m.edsoo.ru/2f36a36f



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

qucia

ApudmeTnueckue onepanuu c

bub6nmoreka [IOK

7
NENCTBUTEIbHBIMH YHACIAMU https://m.edsoo.ru/a97a12d9
[TpuG>xEHHBIC BEIYMCIICHHUS],
8 [IpaBWJIa OKPYIJIEHUS, IIPUKAIKA U bubmorexa HOK
p pyr > TIPHKHA N https://m.edsoo.ru/cb723fbd
OIICHKA PE3yJIbTaTa BBIYNCICHUN
9 ToxkecTBa ¥ TOXKISCTBCHHEIS bubnunoreka LIOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
10 VYpaBHeHUE, KODEHD YPABHEHUS bubmorexa [IOK
p » KOP yp https://m.edsoo.ru/11ac68be
11 HepaseHcTBO, penieHue HepaBeHCTBA bubmorexa [IOK
P P p https://m.edso0.ru/50bdf26d
bubnunoreka LIOK
12 M
CTOM HHTCPBAIIOB https://m.edso0.ru/775f5d99
Pemenne nensix u 1poOHO-
13 a I/IOHaJ'IEHBIX aI]iI;){CHHﬁ u bubmorexa HOK
pall My https://m.edsoo.ru/6ec7al07
HEPABEHCTB
KonTponbHas pabora no teme
"MHOecTBa palluOHAIBHBIX U
14 €HCTBUTEJILHBIX YHCE bubmmorexa [JOK
1 ) https://m.eds00.ru/1914a389
PannonansHble ypaBHEHUS U
HEpaBEHCTB"
DOyHKIMA, CIOCOOBI 3aTaHUS
15 )] YHK HI/II/I B3anmuo 06H aTHBIE bubmiorexa LIOK
YHKIIH. P https://m.edsoo.ru/226eeabf
byHKIIUN
I'padux k. O0acTh
pagmx dynxn . bu6nunorexa LIOK
16 OTIpe/IeIICHUsT U MHOXKECTBO 3HAYCHUI

¢byuknun. Hynu pyHknum.

https://m.edso0.ru/763e75ee



https://m.edsoo.ru/a97a12d9
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[IpomexxyTkH 3HaKOTIOCTOSIHCTBA

17 Yérubie 1 HEYETHBIE (QYHKIIUN bubamorexa LIOK
YHII https://m.edsoo.ru/ff4564ad
CrerneHs ¢ LIeTIbIM [T0Ka3aTEIEM.
18 CranpaptHas ¢popma 3arucu bubamorexa LOK
anaap P hittps://m.eds00.1u/66446d3e
JHCTBUTEIILHOTO YHCIIa
Hcnonb3oBanne MoaXoasmieii popMbl
19 3aIllUCH JEUCTBUTEILHBIX YHUCET IS bub6nmoreka [IOK
pELICHHS TPAKTUYECKUX 3a7a4 U https://m.edsoo.ru/6eadc6f1
NPECTaBICHUS JAHHBIX
CrenenHas KIIMSI ¢ HATypaJlbHbIM
20 U 1IEJIBIM no?()Z:aTL;neM Eé ZEOﬁCTBa u bubmmorexa [JOK
t ' https://m.edsoo.ru/3f25a047
rpaduk
Apudmerndeckuii KOpeHb bubmmoreka [JOK
21 .
HaTypaJbHON CTENEHU https://m.edso0o.ru/d82c36d4
29 ApudmeTnueckuiit KopeHb bubmuoteka [IOK
HaTypaJbHOMN CTENIEHU https://m.edsoo.ru/fe7fc4db
93 CaotlicTBa apuPMETUYECKOTO KOPHS bubnnorexa [JOK
HATypaJIbHOHN CTEIIEHU https://m.edsoo.ru/d0f0b260
CaoiicTBa apu(MeTHUECKOro KOpHA bubnmnoreka HOK
24 .
HaATypaJIbHOM CTENEHU https://m.eds00.ru/c3389865
o5 CaoiicTBa apu(PMETHIECKOTO KOPHS bubnnorexa [JOK
HaTypaJbHON CTENIEHU https://m.edso00.ru/444c4b9c
26 HeiicTBus ¢ apudMeTHuecKuMu bubmuoreka [IOK
KOPHSIMU N—OU CTEIIEHU https://m.edso00.ru/54b815c5
97 JeiicTBus ¢ apupmMeTHUECKUMHU bu6muoreka [JOK
KOpPHSIMU N—OM CTENIEHU https://m.edso0.ru/83105a0e
28 JeiicTBus ¢ apupMeTHUECKUMHU bu6muoreka [JOK



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
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KOPHSIMU N—Oi1 CTENEHU

https://m.edsoo.ru/2ablc7bc

29 HeticTBus ¢ apuMeTHICCKUMU bubnmnoreka HOK
KOPHSIMH N—OU CTEIIEHU https://m.edsoo.ru/each053c
JeiicTBus ¢ apupmMeTHUECKUMHU bubmmoreka [JOK

30 .

KOPHSIMU N—Oii CTeNIEHU https://m.edsoo.ru/8a5ada51

31 Pemenune nppannroHanbHbIX Bu6muotexa [JOK
YPaBHEHHUI U HEPABEHCTB https://m.eds00.ru/69106ae7

32 Penrenune nppanmoHanibHbBIX bubanorexa [JOK
YPAaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9362fead

33 Pemienne nppanmoHaibHbIX bubmmoreka [JOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/78d9b391

34 Pemenne nppanmoHaIbHBIX bubnuoreka [IOK
YpaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Penrenune nppanmoHanibHbBIX bubanorexa [JOK
YPAaBHEHUI U HEPAaBEHCTB https://m.edsoo.ru/87e5e52d

36 CaoticTBa u rpaguK KOpHS N-oi bubmuoreka [IOK
CTEIEHU https://m.edsoo.ru/ebOcc5e3

37 CaoiicTBa u rpaduk KOpHs N-0i bubnnorexa [JOK
CTEIECHU https://m.eds00.ru/5f29b9b5
KonrponbHas pabora no reme

38 "ApupmeTrueckuii KopeHb N—oif bu6muoreka [JOK
crenenu. MppanmoHanbHbIe https://m.edsoo.ru/f13af630
YpaBHEHUS U HEpaBEHCTBA"

39 CuHyc, KOCHUHYC ¥ TAaHT€HC YUCIOBOTO bubmmoreka [JOK
apryMeHra https://m.edso00.ru/5f605ed0

40 CuHyc, KOCHHYC ¥ TAHT€HC YUCIIOBOTO bubnuotexa [JOK
aprymeHra https://m.edsoo.ru/ec9f4d78

41 ApKCUHYC, apKKOCUHYC U apKTaHT€HC bu6muoreka [JOK
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YHUCJIOBOI'0 apryMeHTa

https://m.edsoo.ru/b8f5d49a

ApKCUHYC, apKKOCUHYC U apKTaHT€HC

bub6nmoreka [IOK

42
YHUCJIOBOI'O apryMEHTa https://m.edsoo.ru/f1ff9220
TpuronomeTrpuyeckas OKpyKHOCTb,
43 05 e eJ'IeHI/I: I/IFOHOMeE yI/I‘IeCKI/IX bubmmorexa [JOK
pe . R p https://m.edsoo.ru/6df195a0
(G yHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,
44 013 e eJ'IeHI/I: I/IFOHOMe"E“) yI/I‘IeCKI/IX bubmmorexa [JOK
ped . P P https://m.eds00.ru/6b61c578
(GyHKIMI YUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnnoreka [JOK
bopMyITBI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUYECKHE bubanorexa [JOK
bopMyIbI https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmmoreka [JOK
bopMyIbI https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKHE bubanorexa [JOK
bopMyIBI https://m.edso00.ru/12d1413c
49 [TpeoGpa3zoBanue bubmuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
[Ipeo6paszoBanue bubmmnoreka HOK
50 .
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/09ba5b3d
[Ipeo6paszoBanue bubmuoreka [IOK
ol .
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/1f4655da
59 [IpeobpazoBanue bubmuoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edso0o.ru/76ce9958
53 [Tpeobpa3zoBanue bu6muoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/8fa598b5
54 Pemenne TpuroHoMeTpUYECKUX bubnuotexa [JOK
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YpaBHEHHI https://m.edsoo.ru/6baefe19
PelieHue TpuroHOMETPUYECKHUX bubnmnoreka HOK
95 .
YpaBHEHUU https://m.edsoo.ru/alf8d141
Pemenne TpUroHoMeTpHUYECKUX bubmmoreka [JOK
56 .
ypaBHEHUH https://m.edso00.ru/65a0f2d0
57 Pemenune TpuroHoMeTpuuecKux Bu6muotexa [JOK
ypaBHEHUI https://m.eds00.ru/0d8a770d
58 Pentenne TpUroHOMETPUUECKUX bubanorexa [JOK
ypaBHEHUI https://m.edsoo.ru/cec28774
59 Peuienne TpuroHOMeTpUYECKUX bubmmoreka [JOK
YpaBHEHUN https://m.edsoo.ru/e6eec650
KonTtponpsHast pabora o Teme
60 "DOopMyIIBl TPUTOHOMETPUHU bubmorexa LIOK
y ' Y https://m.edsoo.ru/ae44ac4c
TpuronomeTpuveckne ypaBHEHUS
ITocemoBaTebHOCTH, CITOCOOBI
61 3aJJaHus [TOCTIeIOBATEIHbHOCTEN bubmmorexa LIOK
g A ' https://m.edsoo.ru/b46a8228
MOHOTOHHBIE TTOCIIEA0BATEILHOCTH
Apudmernueckas 1 reoMeTpuuecKas
62 nporpeccuu. Mcnonb3oBanue bubmuoreka [IOK
MPOTPECCHUU IJISI PELICHUS PeaIbHBIX https://m.eds00.ru/d36669f8
3aJ1a4 NPUKIIAJHOTO XapaKTepa
beckoneuHo yobiBaromias
63 reoMerpuueckas nporpeccus. Cymma bubmuoreka [IOK
OeCKOHEUHO yObIBaroIIei https://m.edsoo.ru/1cbf72bl
T€OMETPUYECKON MTPOTPECCUU
64 dopMyia CI0KHBIX TPOLIEHTOB bubmmorexa [JOK
Py pon https://m.eds00.ru/538fc437
65 ®opmya CI0KHBIX TPOLEHTOB bubmuoteka [IOK



https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437

O0001enne, cucreMaTH3amus 3SHAaHUH

https://m.edsoo.ru/c2627eca

66 3a KypC aJireOpsl U Haval 1 Bubmiorexa HOK
P p https://m.eds00.ru/33e6629
MareMaTuueckoro aHaimsa 10 knacca
bu6nunorexa LIOK
67 Hrorosas kouTposLHAT padoTa 1 https://m.edso0.ru/188bbf6c
O0001enne, cucreMaTH3amus 3SHAaHUH
68 3a Kypc anreOpbl 1 Hadal 1 bubmorexa [JOK
P https://m.edsoo.ru/49f1b827
MareMaTuueckoro aHaimsa 10 knacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/49f1b827

11 KIIACC

Ne KoynuecTBo yacos
JJIeKTPOHHbIE
JlaTa
Koutpoa  IIpakTuyu uudgpoBbie
n  Tema ypoka Be uzyue
/ ero bHbIE ecKue st o0pa3oBaTesibH
- padoTbI padoThbI bl€ pecypchbl
CreneHs ¢ bubanoreka
1 paLrOHAIILHBIM 1 LIOK
moxasareyieM https://m.edsoo.ru/
a52939b3
bubanoreka
2 CBoiicTBa CTEIICHH 1 I[MOK
https://m.edsoo.ru/
601408
[IpeobpaszoBanue
BBIPOKEHUI bubnuoreka
3 COJICPIKAIIINX 1 [HOK
allMOHAIBLHBIE https://m.edsoo.ru/
e 3d87e248
CTENEHU
[IpeobpazoBanue
BBIPOKEHUI bubnuoreka
4 COJICPIKAIIINX 1 [HOK
https://m.edsoo.ru/
paroHaIbHbIC csbEs
CTENEHHN —
[Ipeobpa3zoBanue
BBIPKEHHI bubnnoreka
5 coiepIKaInx 1 LIOK
allMOHAIBLHBIE https://m.edsoo.ru/
b 4064d354
CTENEHN
[MokasaTenbHbIe L}3II/IO6£I/IOTeKa
6 aBHEHUA U 1
Hyi aBEHCTBA https://m.edsoo.ru/
P be76320c
[MokasaTenbHbIE BI/(I)6£I/I0T6K3
7 ypaBHEHUS U 1 1
HEPABEHCTBA https://m.edsoo.ru/
P 3d408009
[Noka3arenbHbIE BP(IfEI/IOTeKa
8 ypaBHEHUS U 1 I
HEPABEHCTBA https://m.edsoo.ru/
P bd5ffOec
9 IToka3arensHBIE 1 BubioTexa



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/bd5ff0ec

YpaBHEHHUS U

LIOK

HEpPaBEHCTBA https://m.edso0.ru/
cebf10c6
bubnuoreka

Iloka3zarenbHbIe OK

10 = ypaBHEeHHS U 1
enane https://m.edsoo.ru/

HepaseHeTsa 536de727
bubnuoreka

Iloxa3zarenbHas 1IOK

11 eé i

(byHKgm’ cponeTBd https://m.edsoo.ru/

1 rpadux 85hc8132

KontponbHas padota

o Teme "CTerneHs ¢

paroHaIbHBIM
bubnuoreka

ITOKa3aTeJIeM. OK

12 Iloxa3arennpHas 1
https://m.edsoo.ru/

(ymKms. 58680212

[TokazarenbHbIC

ypaBHEHUS U

HepaBeHCTBA"
bubnmmoreka

OK
13 1 .
orapug tmcna https://m.edsoo.ru/
3e3230d4
bubnmmoTeka

JlecaTu4uHbIC U

[HOK
14 = mnarypanbHble
https://m.edsoo.ru/
sorapudmbl 16272162
[TpeobpazoBanue bubnnoreka
15 BBIpAXEHUI, [HOK

COZIepIKAIINX https://m.edso0.ru/

norapu@mbl da48154c

[TpeobpazoBanue bubnnoreka

16 BBIpAXKEHU, [HOK

COZIepIKAIINX https://m.edso0.ru/

sorapudmpl 4beff03b

IIpeoOpaszoBanue bubnuoreka

17 BBIpAXXEHU, [HOK

COJIEpKAIINX https://m.edsoo.ru/

sorapudmbl fe189f2d

IIpeoOpazoBanue bubnuoreka

18 | BeIpaxkeHwit, [HOK

COZEPIKAIIIX

https://m.edsoo.ru/



https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5

norapu@mbl fadb8aa5
Jlorapupmuueckue bubmmorexa
LIOK
19  ypaBHEHHS U
https://m.edsoo0.ru/
HEpaBEHCTBA 30347246
bubnuoTeka
Jlorapudmudeckue
LIOK
20 | ypaBHEHUSA U
https://m.edso0.ru/
HEpaBEHCTBA 712ac2d9
Jlorapudmuueckue bubsmotexa
21  ypaBHEHHA U HOK
https://m.edsoo.ru/
HEpaBEHCTBA 9634bc9
bubnuoTeka
Jlorapudmudeckue
22  ypaBHEHHA U HOK
https://m.edsoo.ru/
HEPaBCHCTBA 15bc1cfb
Jlorapudmuueckas bubmorexa
23 ¢yHKuwms, e€ CBOWCTBA HOK
o https://m.edsoo.ru/
1 TpaHE d68bbe9d
Jlorapudmuueckas bubmorexa
24  ¢yHkuwms, e€ cBOWCTBA [OK
b ’ https://m.edsoo.ru/
1 rpagHx 9102051
bubnuoteka
Tpuronomerpuyeckue
25  (yHKUMH, UX CBOHCTBA [OK
o ’ https://m.edsoo.ru/
1 rpagi beeff646
bubnuoteka
Tpuronomerpuyeckue
26  (yHKUMH, UX CBOHCTBA [OK
o ’ https://m.edsoo.ru/
1 rpagui d2e4601b
bubnnoreka
Tpuronomerpuyeckue
27 (GyHKLNHU, UX CBOICTBA [OK
N ’ https://m.edsoo.ru/
1 rpadui ba9dag6d
bubnmoreka
Tpuronomerpuueckue
28  (yHKUIMH, UX CBOHCTBA LIOK
o ’ https://m.edsoo.ru/
1 rpagurd 24ab3c53
IIpumepsl bubnuoreka
29  TPUTOHOMETPUYECKHX [HOK

HCEPABCHCTB

https://m.edsoo.ru/



https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1

5272bh9%al

bubnmoreka
[Tpumepsi
30 | TPUTrOHOMETPHUYECKUX ﬁtopfl /m.edsoo U/
HEPaBEHCTB 0c837397
bubnmoreka
[Tpumepsi
31 TPUTOHOMETPHUYCCKUX HOK_
HEPABEHCTB zgé)lsé/(l)rf%edsoo.ru/
bubnumoreka
[Tpumepsi
32 TPUTOHOMETPHUICCKUX ﬁtopfl /m.edsoo.ru/
HEPaBEHCTB 0f903c75
KonTponbnas padota
o TeMe
"Jlorapudmuyeckas
dymi, Bubnuoreka
Jlorapudmuueckue
33 | ypaBHEHHS H LIOK
https://m.edsoo.ru/
HepaBeHCTBA. TpUTroHO 10130727
MeTpuueckue QyHKIUN T
U uX
rpaduku. Tpuronomerp
MYECKUE HepaBeHCTBA"
bubnnoreka
34 HenpepsiBHbie I[HOK
byHKIIUN https://m.edsoo.ru/
403bfb0d
bubnnoreka
35 Meroa UHTEpPBAJIOB IS HOK
pEeLICHUST HEPABEHCTB https://m.edsoo.ru/
6db0b423
bubnnoreka
36 Meto1 UHTEPBAIOB ISt I[HOK
pEeLICHUST HEPABEHCTB https://m.edsoo.ru/
Oadbcelb
bubnuoreka
37 [TpousBoHas [HOK
byHKIIT https://m.edsoo.ru/
0731ad3d
bubnuoreka
38 IIpousBoaHas [HOK
byHKIIT https://m.edsoo.ru/

723dd608



https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/723dd608

I'eomeTpuueckuii u

bubauoreka
LHOK

39 W3UYECKUN CMBICTT
¢ . https://m.edsoo0.ru/
MIPOU3BOTHOM 6c8d36F
. Bubnuoreka
['eomeTpuyeckuii u
. HOK
40 (bU3UYECKU CMBICIT
. https://m.edsoo0.ru/
MIPOU3BOIHOM ad13eca0
bubnmnoreka
[IpousBoaHbIe
HOK
41 AJIEMEHTAPHBIX
(ymKiit https://m.edsoo0.ru/
YHKH c7550e5f
bubnmnoreka
[IpousBoaHbIe
[HOK
42 3JIEMEHTAPHBIX
(ymKuit https://m.edsoo0.ru/
YHIH 14ab3cdb
bubnuoreka
[IpousBoaHas cymmBel,
[HOK
43 MIPOU3BEICHHUSI,
o . https://m.edsoo.ru/
4acTHOTO QyHKIUI 1230552
bubnuoreka
[IpousBoHas CymmBbl,
[HOK
44 IIPOU3BEICHN,
o . https://m.edsoo.ru/
4acTHOTO yHKIUI 4598201
bubnnoreka
[IponsBoaHas cymmBl,
45 | mpousBeneHUS LIOK
b T https://m.edsoo.ru/
4acTHOTO (PyHKIIUMA 1de34dad
IIpumeHeHue
IIPOU3BOJHOM K bubnuoreka
46 HCCIIEIOBAHUIO [HOK
byHKIUI Ha https://m.edsoo.ru/
MOHOTOHHOCTbG U 17af2df9
IKCTPEMYMBI
IIpumeHeHue
IIPOU3BOJHOM K bubnuoreka
47 HCCIIEIOBAHUIO [HOK
GbyHKIUH Ha https://m.edsoo.ru/
MOHOTOHHOCTE U a8cabad4
IKCTPEMYMBI
IIpumeHeHue bubnuoreka
48 IIPOU3BOJHOM K [HOK
HCCJIEIOBAHUIO https://m.edsoo0.ru/
Gynxunii Ha Ob41ledd



https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/0b411edd

MOHOTOHHOCTDb U

AKCTPEMYMBI
IIpumeHeHue
HPOU3BOTHOM K bubanoreka
49 HCCIIEOBAHUIO LIOK
¢byHkuuii Ha https://m.edsoo.ru/
MOHOTOHHOCTE U caf9bd2f
AKCTPEMYMBI
Haxoxnenue
bubanoreka
HauOOJIBIIETO U oK
50 HAUMEHBIIIETO I
sHauCHMS QYHKIIN Ha https://m.edsoo.ru/
YHEI fac78f05
OTpe3Ke
Haxoxnenue
bubanoreka
HanOOJIBIIETO U oK
51 HaVMEHBIIIETO .
sHaYCHNS GYHKIMN Ha https://m.edsoo.ru/
YHEI fb6a8acf
OTpe3Ke
Haxoxnenue
bubanoreka
HanOOJIBIIETO U oK
52 HAUMEHBIILIETO .
sHaYCHM GYHKIMN Ha https://m.edsoo.ru/
YHEI cffcb7e5
OTpe3Ke
Haxoxnenue
bubaunoreka
HanOOJIBIIIETO U OK
53 HaUMEHDIIIETO 1
SHA9eHE (ryHKIHH Ha https://m.edsoo.ru/
YHIH 9469916
OTpe3Ke
Haxoxnenue
bubaunoreka
HanOOJIBIIIETO U OK
54 HauMEHBIIIETO 1
SHA9eHF (ryHKIHH Ha https://m.edsoo.ru/
YHIH ad15000e
OTpe3Ke
Haxoxnenue
bubaunoreka
HanOOJIBIIIETO U OK
55 HaUMEHBILIETO 1
sHaucHus yHKIMH Ha https://m.edsoo.ru/
YHEH 86adchfd
OTpe3Ke
[IpumeHenne
MPOU3BOIHOMN JJIst bubmnorexa
56 HaXO0XKIEHUS HOK
N —— https://m.edsoo.ru/
YHMEro p 13205080

B IPUKJIaJJIHBIX



https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/13205d80

3aadax, s
OTIpeICTICHUS] CKOPOCTH
mporecca, 3aJIaHHOT0
dhopmymoit uin
rpadgukom
KonrponsHas pabora
Bubnuoreka
10 TEME
"[IponsBoHas. 1 1 LIOK
o https://m.edsoo.ru/
PUMCHEHHIE f8ed5f99
IIPOU3BOTHOM
[TepBooOpaznas. bubmmorexa
Tabauia 1 HOK
https://m.edsoo.ru/
epBOOOPa3HBIX d777edf8
[TepBooOpaznas. bubamorexa
Tab6auia 1 HOK
https://m.edsoo.ru/
epBOOOpPa3HBIX 30c3697b
Wurerpain, bubnuoreka
reOMEeTPUUYECKUN U 1 [HOK
(bu3nIecKuil CMBICI https://m.edsoo.ru/
HHTErpana 391272c9
Wurerpain, bubnuoTeka
reOMEeTPUUYECKUN U 1 [HOK
(bu3znueckuii CMbICT https://m.edsoo0.ru/
HHTETpaia d359fh5f
Hurerpai, bubnuoreka
reOMEeTpUUYECKUN U 1 [HOK
(bu3nueckuit CMbICT https://m.edsoo0.ru/
WHTETpata 07eb464b
bubnuoreka
Brruncnenue
1 [HOK
MHTErpana no gpopye https://m.edsoo.ru/
Herotona—Jleiioauma b9b2.25 cé '
bubnuoreka
Brruncnenune
1 LHOK
MATErpana no gpopmyse https://m.edsoo.ru/
Herotona—Jleiioauma b800.deb12f '
Bubnuoreka
Brruncnenune
1 LHOK
MATErpana no gopmyze https://m.edsoo.ru/
Herorona—JleitOaumna f5eed075
Brrancnenue 1 Bubnuoreka



https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/f5eed075

uHTerpajia mno gopmysie [HOK
Herorona—Jleibauiia https://m.edsoo.ru/
41dad43la
bubnuoreka
67 CucreMbl TMHEHHBIX LIOK
ypaBHEHUU https://m.edsoo.ru/
b648235a
bubnuoreka
68 CucreMbl TMHEHHBIX LIOK
ypaBHEHUU https://m.edsoo.ru/
5ah83864
Pemenne npukiagabIx bubnuoTeka
3a7a4 C MOMOILBIO HOK
69 .
CHCTEMBI JIMHCHHBIX https://m.edsoo.ru/
YpaBHEHUU a4d65ee5
Pemenue npuknaHbix bubnuoteka
70 3a7a4 C IIOMOILBIO HOK
CHCTEMBI JIMHCHHBIX https://m.edsoo.ru/
YpaBHEHUU aa5962¢l
CucreMsl 1
COBOKYITHOCTH IIEJbIX,
panMoHAIbHBIX, bubnmmoreka
71 ~ VWPPAlMOHANBHEIX, [HOK
IMOKa3aTelIbHBIX, https://m.edsoo.ru/
Jorapu(hMHUIECKUX 48190472
YpPaBHEHUU U
HEPaBEHCTB
CucreMsl 1
COBOKYITHOCTH IIEJIBIX,
panMoOHAIbHBIX, bubnnoreka
UppalMOHATIbHBIX, [HOK
72
MoKa3aTelbHbIX, https://m.edsoo.ru/
Jorapu(pMUIECKUX 2dbd3859
YpaBHEHUH U
HEPaBEHCTB
Cucremsl u
COBOKYIHOCTH LIEJIbIX,
paIoHaIbHbIX, bubnmoreka
UPPALMOHAIIBHBIX, [HOK
73
MMoKa3aTellbHbIX, https://m.edsoo.ru/
Jorapu(PMUIECKuX 7ab8d17e

YpaBHEHUH U
HEPABEHCTB



https://m.edsoo.ru/41da431a
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/a4d65ee5
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/7ab8d17e

CucreMsl 1
COBOKYITHOCTH IIEJTBIX,

panMoOHAIbHBIX, bubnuoTeka
HUppalUOHAIIbHBIX, HOK
74
MoKa3aTelIbHBIX, https://m.edsoo.ru/
JorapuMUIECKIX 81cccfe9
YpPaBHEHUU U
HEPaBEHCTB
Hcnonb3oBanue bubnuoreka
75 rpadukoB GyHKIHMI HOK
JUISL peleHus https://m.edsoo0.ru/
YPaBHEHUU U CUCTEM 039949bf
Hcnonb3oBanue bubnuoreka
76 rpadukoB QpyHKIUH HOK
JUISL peIIeHUs https://m.edsoo.ru/
YPaBHEHUU U CUCTEM a7d95f79
IIpumenenne
ypaBHEHUH, CUCTEM U
HEPaBEHCTB K bubnmmoreka
77 pelIeHuro HOK
MaTeMaTHYECKUX 3aj1a4 https://m.edsoo.ru/
Y 3374 U3 Pa3IMYHbIX ca878deb
obJacTeil HayKu U
peanbHOU KU3HU
KonTtponbHas pabora bubnuoreka
;g ~ moTeme "WuTerpan u LIOK
€ro IIPUMEHEHHS. https://m.edsoo0.ru/
Cucremsl ypaBHeHUI" 471c¢735b
HarypanbHble u niensie bubmorexa
79 YHClia B 3aJa4ax U3 HOK
. https://m.edsoo.ru/
peanbHOM KU3HU 3ceel1327
HarypanbHble u niensie bubmorexa
80 YyHCia B 3a7a4ax 13 HOK
. https://m.edsoo.ru/
peanbHOM KU3HU 235a131d
HarypanbHble u niensie bubmorexa
81 YyHcia B 3aa4ax 13 HOK
N https://m.edsoo.ru/
peanbHOM KU3HU ef10c4f9
[Ipusnaku nenumoctu bbmmorexa
82 [HOK

TOCJIBIX YUCCII

https://m.edsoo.ru/



https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67

51696a67

Bubnuoreka
IIpu3Haku aenmumocTu IHOK
83
HEIIBIX YHCeT https://m.edsoo.ru/
fab81c0e
bubnnoreka
[IpusHaku neaumMocTu [HOK
84
HEJIBIX YHCET https://m.edsoo.ru/
ef2c6e43
[ToBTOpenue, bubnuoTeka
0000111eHNE, LHOK
85
CHCTEMAaTH3aIHA https://m.edsoo.ru/
3HaHUU. YpaBHEHUS 0312cf8c
[ToBTOpeHwue, bubnuoreka
000011IEHNE, LHOK
86
CHCTEMaTH3aIHsA https://m.edsoo.ru/
3HaHUW. Y paBHEHUS 247d2fe7
[ToBTOpEHuE, bubnuoteka
000011IeHNE, LHOK
87
CHCTEMaTH3aIHsA https://m.edsoo.ru/
3HaHUW. Y paBHEHUS e8h87729
[ToBTOpEHUE, bubnuoteka
000011IeHNE, LHOK
88
CHCTEMaTH3aIHsA https://m.edsoo.ru/
3HaHUW. Y paBHEHUS 1bf2fb98
IToBTOpEHME, bubnuoreka
000011IEHHE, [HOK
89
cHCTEeMaTH3aIHsA https://m.edsoo.ru/
3HAHUW. Y paBHEHUS 9c44c6ea
IToBTOpEHME, bubnuoreka
000011IEHHE, LHOK
90
cucTeMaTHu3alusl https://m.edsoo.ru/
3HAHUW. Y paBHEHUS 337aad59
IToBTOpEHME, bubnuoreka
00o0m1eHue, LHOK
91
cucTeMaTHu3alus https://m.edsoo.ru/
3HaHui. HepaBeHncTBa a86014el
[ToBTOpeHwue, bubnmoreka
o0o01m1eHwue, LHOK
92
cucTeMaTHu3alus https://m.edsoo.ru/
3HaHui. HepaBeHncTBa 5c45a60a
93 [ToBTOpeHwue, bubnuoreka
o006o6mIeHwue, [HOK



https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/5c45a60a

CHCTEMAaTH3aIHs https://m.edsoo.ru/
3Hanwmil. HepaBencrpa 19304aba
[ToBTOpenue, bubnuoTeka
94 0000111EHNE, LHOK
CHCTEMAaTH3aIHA https://m.edsoo.ru/
3HaHuii. HepaBeHncrBa ¢c3d4b282
[ToBTOpEHUE,
bubnuoreka
0000111eHNE,
9 LHOK
5 CHCTEMaTH3aIs
A CHCTEMEL https://m.edsoo.ru/
. a20b8adc
YpaBHCHHIA
[ToBTOpEHUE,
bubnuoreka
000011IEHNE,
LHOK
96 CHCTEMATH3ALIH
5 C https://m.edsoo.ru/
3HAHUH. fICTeMm 2012476
YpaBHCHHIA S
[ToBTOpEHME, bubnuoreka
97 000011IEHNE, LHOK
cHCTEeMaTH3aIHsA https://m.edsoo.ru/
3HaHui. OyHKIMH d620c191
[ToBTOpEHUE, bubnuoteka
98 000011IEHNE, LHOK
CHCTEeMaTH3aIHsA https://m.edsoo.ru/
3HaHui. OyHKIMH 7017196f
bubanoreka
99 Hrorosast KOHTpOIbHAS I[HOK
pabota https://m.edsoo.ru/
513¢c9889
bubanoreka
10 = HroroBast KOHTPOJIbHAS L[IOK
0 pabora https://m.edsoo.ru/
2276973
O06o06meHue,
CHCTEMATHU3aIIH bubmnoreka
10 3HaHUH 3a Kypc [HOK
1 anreOpbl M Haval https://m.edsoo.ru/
MaTeMaTHIECKOTO 3330f7ef
agaymza 10-11 kmaccoB
O6o06meHue,
bubnuoreka
CHCTEMATH3aIIH
10 3HAHUM 3a KypC HOK
2 P https://m.edsoo.ru/

anreOpsl U HAYaIl
MaTeMaTHU4YCCKOro

cead345e



https://m.edsoo.ru/19304aba
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a20b8a4c
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agaiu3a 10-11 ximaccos

OBIIEE KOJIMYECTBO
YACOB IIO I[TPOTPAMME = 102

OBA3ATEJIBHBIE YYHEBHBIE MATEPHAJIBI VIS YYEHUKA

Amumos L. A., Konsrun 10. M., Tkauéa M. B. u np.//Maremartuka: anredpa u Hauana
MaTEeMaTHYECKOT0 aHalln3a, TeoMeTpus. Anredpa U Hadana MareMaTudeckoro aHaimmza. 10-11
KJ1acchl: 0a30BBIN U YIITyOJIEHHBIN YPOBHH.

METOAUYECKHUE MATEPHUAJIBI J1JIS YYUTEJIA

1. bubanoreka MDIII
https://uchebnik.mos.ru/catalogue/material view/composed documents/2938014
-

2. llpumepnass pabGouass mporpamMma CpeaHero obOmero o0Opa3oBaHUS — IpeaMeTa
«Marematuka» 0a30Bblii  ypoBeHb. OpoOpeHa pemieHueM ¢eaepalbHOr0  y4eOHO-
METOJIMYEeCKOro 00beAMHEHHS 110 001IeMy 00pa3oBaHuto, mpotokoin 3/21 ot 27.09.2021 r.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. dnevnik.ru
2. https://oge.sdamagia.ru/

4. bubnuoreka MDOIII:
https://uchebnik.mos.ru/catalogue/material_view/composed_documents/2938014
7

5. https://resh.edu.ru/
6.  bubmmoreka [IOK

MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

YYEBHOE OBOPY/IOBAHHE

MebGenb AJI TIKOJIBHUKOB U YYUTCJISA, CIIPABOYHLBIC Ta6J'II/II_U:>I

OBOPY IOBAHUE /U151 IPOBEIEHWS1 JIABOPATOPHBIX, IPAKTHYECKHX
PABOT, JEMOHCTPALIUATA

KomMmnberotep, MyJIbTUMEANMHBIN IPOEKTOP, SKPaH.


https://uchebnik.mos.ru/catalogue/material_view/composed_documents/29380147
https://uchebnik.mos.ru/catalogue/material_view/composed_documents/29380147
https://oge.sdamgia.ru/
https://resh.edu.ru/

PABOYAS IPOTPAMMA
(ID 4237647)

yueOHoro npeamera «I'eomerpus. Yriy0JieHHbIH YPOBEHb)

st ooyuarommmxest 10 — 11 ximaccoB



INOACHUTEJIBHAA 3AIINCKA

['eomerpus sBIseTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh U3Y4EHUs AUCLUUILUIMH €CTECTBEHHO-HAyYHOU
HalpaBI€HHOCTH M IMPEAMETOB I'yMaHUTApHOro Iukia. IlockonbKy joruyeckoe MbILLUICHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M TOCTPOCHHUU LEMOYKU JIOTUYECKUX YTBEPXKICHUU TPU PEIICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTb U ONPOBEPraTh TMIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NPU PEIIEHUH 3a]lady €CTECTBEHHO-HAY4YHOIO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriyOaEHHOM ypOBHE —
pasBUTHE MHIMBHUIyalbHBIX CIIOCOOHOCTEH OOy4aromuxcs NpU H3yYEHUM TE€OMETPUH, Kak
COCTaBJIAIOLIEH IpeaMeTHO obOnactu «MaremaTuka W MH(QOpPMAaTHKa» 4vepe3 obecreyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeHCTBUH, CeNM(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(EeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca F€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, pPacCIIUPSIFOIIUMU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

pacmiMpeHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTh MHUPOBOW KYJIBTYphl U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I€OMETPHH C OKPYKAIOIIHUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHMX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONKCHIBATH W HM3y4daTb pasHblE SBICHUS
OKpY’KaIOIIer0 MHpa, 3HAaHHE NOHATHIHOTO ammapara mo paszaeny «CrepeoMeTpus» ydeOHOro
Kypca reoMeTpuH;

(dbopmMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (HOpMyd W YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHHUS 3a/1ay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENAX U B pPEATbHOM MHpE
MHOT'OT'pPaHHHMKH U TeJla BpallleH!Us, KOHCTPYUPOBAaTh FT€OMETPUUECKUE MOJIEIH;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IMOCTPOCHUA
MaTeMaTUYeCKUX TEeOopHuil, (pOopMHUpOBaHME MOHMMAHUS POJIU AKCMOMATHKU NpPHU MPOBEACHUU
pacCyKIeHUN;

dopMHpOBaHHE YMEHMs BIaJe€Th METOJIAaMH JI0KAa3aTeIbCTB M AJTOPUTMOB pEILEHHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTEJIbHBIE PAaCCYXKIEHUS B XOAE peLIeHUs
CTEpEOMETPUYECKMX 337ady U 3aJad C T[PaKTHUYECKUM cojepkKaHHeM, (opMHupoBaHHE
OpEeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB MpU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKICHUM U POJIM aKCUOMATHUKHU B IIPOBEACHUU JNCIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPILIEHCTBOBAHME WHTEIIEKTYaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyJaromuxcsi, MO3HAaBaTEIbHOW aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUH, KPUTHUYHOCTU
MBIIUIEHUs, HHTEpECca K U3yYEHUIO T€OMETPUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacro3HaBaTh IPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peasIbHBIX JKU3HEHHBIX CUTYalUSX U MPH U3YYEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pEaJbHbIX CHUTYallUi, HCCIIECIOBAaHUS
IIOCTPOEHHBIX MOJENIEH, MHTEPIIPETALUU TI0JyYEHHBIX PE3YyJIbTaTOB.



OCHOBHBIMH COJZIEpP)KaTCIbHBIMUA JIMHUSIMUA ydeOHOro kypca «l'eomerpusi» B 10-11
Kkiaccax sBIAOTCS: «[IpsiMble M TUIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukmu», «Tema
BpaleHus», «BeKTOpbl 1 KOOPAUHATHI B POCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh OINEPUPOBATH MOHATHSIMUN,
pelieBaHTHBIMU T€OMETpUU Ha yriayOn€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yy4e0HOro Kypca, a (OpMUPOBAHUE JIOTUYCCKUX YMEHUU
pacmpesenseTcss He TOJbKO IO COJEPKATeNIbHBIM JMHUSAM, HO W 1O ToAaM OOydYeHHS.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yilbTaTaM  OCBOCHHS
®enepasibHON paboueil MporpaMMebl, pacrpeneiEéHHbIM M0 TofaM 00y4YeHUs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpamauch HEOJAHOKPATHO. DTO TMO3BOJISIET OPraHU30BaTh OBJIAJICHUE TE€OMETPHUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJTIEIOBATEIbHO M IOCTYIATEIbHO, C COOJIIOJIEHUEM MpPUHIHUIA
IIPEEMCTBEHHOCTH, a HOBblE 3HAHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUYECKUX
MPEJICTABICHUIA O0YyYaroNIuXcs, paciupsis U yrayomss e€, obpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3martk ycnoBus s auddepeHnmanuu  00ydeHHs, MOCTPOCHHUS WHAMBUAYAIbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEUYUTh YIIYyOJIEHHOE U3Yy4eHHE TEOMETPUU  Kak
coCTaBJIsItONIEeH yueOHOTO Ipeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKIY OOIIUM U MPOeCCHOHATHHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B Heeno).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKaroUIMecs, napauieibHble U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpelnBaOmuUXcs OpsAMbIX. [lapanenbHOCTh IPSIMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApAJUICIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
OPSMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe UM LEHTPAJIBHOE
IPOEKTHpOBaHuE, n3o0paxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MapaIeIbHOTO POEKTUPOBAHMSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJl
MEXAYy NPSAMBIMA B IIPOCTpaHCTBE. llapayienbHOCTh IIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TuIOcKocTer. [IpocTeiime npocTpaHCTBEHHbBIE (PUTYPHI HA TUIOCKOCTH:
TETpa’ap, NapajljIeJICIUIIE], IOCTPOCHUE CEYCHUN.

IlepneHAUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IpPsAMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISIPHON
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH J10 IJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IIOCKOCTH, MPOEKIUs (PUIYPBhI HA IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: MPU3HAK IEPIEHIUKYISIPHOCTH ABYX IUIocKocTer. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKMX YIJIOB
MHOrorpatHtoro yria. CBOHCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHas MPU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh npusMsbl. [lapamnenenunen,
NPSMOYTOJIBHBIA MapajulesIeNIiNel W ero coWcrBa. Kparyaillume nyTH Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX I'paHeil
NIpaBUIBHON TNHpamuibl. [IpaBuiibHBIE MHOTOTpaHHHKH: IPAaBHIIbHAs NpHU3Ma M IpaBUIIbHAs
NUpaMuJia, MpaBUiIbHASL TPEYTOJIbHAS MUPAaMUJIa U IPAaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PAaHHUKAX: OKTaJp, NJOAEKAdAP U UKOCADIP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, quaroHanu, yrisl. [lnomans 6oxoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
[IPaBUJILHOM IUPAMUIBI, TEOPEMA O ILIOIIAANA YCEYEHHOU MUPAMHUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CummeTpuss B IPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapajUIeNIeNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS IPABUIIBHON TUPaAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIIEBOT'O BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HAaIlpaBJIEHHbIE BEKTOpbL. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO)XCHHME BeKTopa Ha uucio. CBoiicTBa clokeHus BeKTopoB. CBolicTBa
YMHOXEHUS BEKTOpa Ha yucio. [loHaTne koMmiuiaHapHsle BEeKTOpbl. [Ipu3Hak KoMIuiaHapHOCTH
Tpé€x BekTopoB. [IpaBuio mnapamnenenunena. TeopeMa O pa3IoXKEHUHM BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTOpaM. lIpsMoyrosnbHas cucremMa KOOpJIMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeXAy KOOpAMHATAMHU BEKTOpAa W KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, OOpasyoomue MnoBepxHocTed. Tena BpallleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K
cdepe. M300paxkenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munmuHapa u konyca. CuMmmeTpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. O0bEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpaiieHuss U MHoOrorpaHHukoB. [Ipu3ma, BmMcaHHas B LWJIMHID,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIMCAHHOTI'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Inomanp MOBEPXHOCTH LWIMHIpPA, KOHYyca, Iuiomanb cdepsl u e€ dacteir. [lomoOue B
npoctpadctBe. OtTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue nonodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHMKOB W TEJl BpaIICHUs: CEUYEHMsS LWIMHJIpa
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapayjielibHble OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ] CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannn HaJx BEKTOpaMu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXXEHHd. [IpsmoyronpHas cucremMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxkenuss npoctpaHcTBa. OrtoOpakeHus. JIBwkeHus u paseHCTBO ¢uryp. OOmme
CBOMCTBA JBW)KCHUH. Buabl NBM)KEHMII: MapajuIeIbHBIA IEPEHOC, LEHTPAIBbHAS CUMMETpUS,
3epKajbHasi CHMMETpUs, IIOBOPOT BOKPYT npsimoit. [IpeobpazoBanus nogodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  O0YyYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH HHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTh POCCUHCKOM TPa’kJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHMYECKOW IIKOJIbI, UCIIOJIb30BAHUE 3TUX JOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHMS, CBI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIeHUI, BOCHPUUMYUBOCTh K
MaTEeMaTUYECKUM acleKTaM Pa3IUnYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasa *H3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIOJIO0US, HHTEPEC K pa3IUYHbIM cdepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YecKoMy oOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLHUAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHMX  MpoOJieM, OpUEHTalMsT Ha  MPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:



C(OPMHUPOBAHHOCTE  MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pasBUTHSI HayKH W OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTUYeCKOH HayKH Kak chepsl
YeJI0BEUYECKON JESITENIbHOCTH, 3TANlOB €€ pa3BUTHUs M 3HAUMMOCTH JUISl Pa3BUTHS LIMBHIN3ALINY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBepCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE NMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAETICHUsS MOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MPHU3HAK KIACCU(PHUKAIMK, OCHOBAHHS JUIsI OOOOIIEHHS WU
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBATh U MpPeoOpa3oBbIBATh CYXKJEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHUBOpeUns: B (hakKTax,
JaHHBIX, HaAOMIOAEHUSIX U  YTBEPXKICHMUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTEIbCTBA MAaTEMATUUYECKUX YTBEPKIECHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUIO, HPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIbI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboiee MOAXOMAIIMI C Y4YETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCH], (PUKCUPYIOIIUE MPOTUBOpEUYUE, MpoOJIEMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO — CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, HCCIEIAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OObEKTa, SIBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MeXy 00bEKTaMH, SIBJICHUSIMH, TPOLIECCaMHU;

CaMOCTOSITENIbHO (hOpMYyIUpPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHNI];

IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE MpoOIlecca, a TAKKE BbIIBUTaTh MPEAION0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pelleHus 3aauu;

BBIOMpaTh HMHPOPMALMIO H3 MCTOYHUKOB pA3jIMYHBIX THUIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaThb M HHTEPIPETUPOBATH HMH(DOPMAIIMIO PA3IUYHBIX BUIAOB U  (opMm
MIpeJICTaBICHHUS,



CTPYKTYpUpOBaTh  MH(POPMAIMIO, MPEACTaBIATH €€ B  pasnuuHbBIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHBepcaabHble y4eOHbIe 1elcTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEISAMH
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHUA 3aJadd, KOMMCHTHUPOBATH HOHy‘-ICHHBIfI
pe3ysbTar;

B XO0JZle 00CYXIEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
perraeMoit 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHUX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4HUe U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, WCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 33/a4 NpPE3eHTANH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIE yUeOHbIe IeiicTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, aJITOPUTM pPEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs ¢ y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PEIICHH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ybTaTa PelIeHNss MaTeMaTHUeCKON 3aj1auu;

IpEeIBUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HMKHYTHh NPH PEIIEHUH 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIECHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEIHM M YCIOBHSIM, OOBICHATH HPUUYMHBI
JOCTMDKEHUSI MM HEJOCTHKEHHs] pe3yibTaToOB JEATENbHOCTH, HAXOAUTh OMIMOKY, /JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelieHMH y4eOHBIX 3ajay, NPUHUMATh IeJIb COBMECTHOM JesTEIbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPaOOTHI, paclpeaessiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl MU KOOPAMHUPOBATH CBOM JIEHCTBUS C
JNPYTUMH 4JIEHAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OONIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonity 10 kjacca oOyyaromuics HAyqIUTCs:

CBOOOIHO ONEpHPOBAaTh OCHOBHBIMH MOHATHSMH CTEPEOMETPHUHN NIPU PELICHUH 3a1a4d U
IPOBEICHUN MaTEMATUYECKUX PACCYKICHUIA;

INPUMEHATh aKCHOMBI CTEPEOMETPHUH M CICACTBUS W3 HUX TIPH  PEIICHUU
reOMETPHUYECKUX 3a]1a4;

KJIacCH(PUIMPOBATH B3aUMHOE PACIIOJIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBS3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHoO3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHHUKOB (IIpHU3Ma, HHpaMHuIa,
IPSIMOYTOJIBHBIN MapajieNenunen, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS IS KJIaCCU(UKAIINY;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMA C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, IIEHTPAIILHOE M OPTOTOHAIBHOE MPOSKTHPOBaHUE (QUTYpP Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHUs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEUYEHUS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BHI CBEpXY, COOKY,
CHH3Y;

BBIUUCIIATh IUIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHPaMUIA),
TeOMETPUYECKUX TeJl C IPUMEHEHnEM (HOpMYIT;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMH: CHUMMETPHS B MPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TNIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJTHO OTNIEPUPOBATH MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOPaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHSI Ha/l BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKA3aTeNIbCTBO MATEMAaTHYECKHUX OTHOIICHWH M HaXOXICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHYECKUX 33/1au MOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0KHOCTH;

OPUMEHSATH MPOCTEHIINE TPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHYECKUX 3a]1aY;

U3BJeKaTh,  NpeoOpa3oBbIBaTb M HMHTEPIPETHpPOBaTh  HMHGMOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEICTaBICHHYI0 Ha dYepTeXax |
pPHUCYHKaX;

NPUMEHSTh TIONyYEeHHBIE 3HAHUS Ha TPAaKTUKE: CPaBHUBATh W aHAIM3UPOBATH
peanbHBIE CHUTYAIlH, IPUMEHITh U3YUSHHBIE MOHSTHS B MPOIECCE MOWCKA PEIICHUs
MaTeMaTHYecKu cHOpMyITUPOBAHHON MPOOIEMbI, MOJECIUPOBATh PEalTbHbIE CUTYalluU
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TE€OMETPUYECKUX TIOHSATHH ¥ TEOpeM, ammapara ainreOphl, pemaTh NpaKTHYeCKHe
3aJ1auM, CBS3aHHBIC C HAXOXKICHUEM T€OMETPHUECKUX BEITHUYNH;

UMETh TPENCTaBICHUS] 00 OCHOBHBIX JTalax pa3BUTHUS TE€OMETPHUH KaK COCTaBHOU
JacTu pyHIAaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K konmy 11 ky1acca o0yyaromuicss Hay4YUuTCs:



CBOOOJHO OTEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C IIWJIMHJIPUYECKON, KOHHYECKON 1
chepryecKoi TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUEHUS,;

ONEepUPOBATh MOHITUSIMHU, CBA3AHHBIMU C TEJaMHU BpPALICHUS: HJIUHIPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cepa u map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS Tell BpallleHus;

KJIacCCU(UIIMPOBATH B3aUMHOE PACIOI0kKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpallleHUs, O0BEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO ONEPUPOBATH MOHSATHSAMH, CBS3aHHBIMH C KOMOWHALMSMU TN BpaLICHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBLIA B chepy M OMHMCAHHBIA OKOJIO chepsl,
cdepa, BMcaHHAsi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMHA MTOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
Ten,

n300paxarh HW3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX OOBEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHHU3Y, CTPOUTH CEUECHHUS
TeJ BpaIlICHHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBLIBAThH uH(bOpMAaIUIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MPEACTABICHHYI0O Ha YepTexax u
PHUCYHKAX;

CBOOOIHO OMEPUPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH OIEPallK HaJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOIl cUCcTeMe KOOPAMHAT;

pemiath TEOMETPUYECKUE 3aJa4d Ha BBIYHCICHHE YIJIOB MEXKIY NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/IA IPH PEIICHHH;

CBOOOJHO OIEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C JBWKEHHEM B MPOCTPAHCTBE,
3HATh CBOICTBA IBHMKCHHM;

BBITMIOJHATh M300pakKeHHsT MHOTOTPAaHHUKOB M TeN BpallleHUs TpPHU MapalljieIbHOM
MepeHoCce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TTOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100HS;

CTPOUTh CEYCHUS MHOTOTPDAaHHUKOB W TeJl BpANICHUS: CEYCHHS IMIIMHIpPA
(mapamieNnbHO W MEPIEHANKYIISIPHO OCH), CEUCHHS KOHYca (TapajljieJbHbIe OCHOBAHHUIO
U TIPOXOJISIIIKE Yepe3 BEPIINHY), CEUCHUS 1apa;

UCIIOJTb30BAaTh METOJBI TIOCTPOSHHUSI CCUEHUH: METOJ CJIEJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/]T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKICHHUS;

MPUMEHITh TEOMETpHYECKHE (aKThl JUIS PEIICHUS CTePEOMETPHUYCCKHX —3ajad,
MPEIOJIarafoIINX HECKONBKO IIaroB PelieHus, €Clii YCIOBUS MIPUMEHEHUS 3a/1aHbI B
SIBHOW W HESIBHOU (hopMme;

pemath 3aJayd Ha JIOKA3aTelbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH W HaXOXICHUE
TCOMETPHUYSCKUX BEIIMYUH;

MPUMEHSTH MPOTPAMMHBIE CPECTBA U AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIE CUCTEMBI TIPH
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;



MNPUMCHATH IOJYUYCHHBIC 3HAHUA HaA MPAKTUKC. CpaBHHUBATb, AHAJIMU3UPOBATL U
OLICHMBATh PEAbHBIC CUTYAINH, IPUMECHATh N3yYCHHBIC TIOHATHS, TEOPEMBI, CBOIICTBA
B Ipolecce TOMCKAa pEUICHHs MaTeMaTH4ecKd C(HOPMYIMPOBAHHONW MPOOIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYallUN HaA A3BIKC I'COMCTPUU, UCCIICAOBATL TOCTPOCHHBIC
MOJIETIH C WCIIOJIb30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara ajureopsl,
pemnIaTh NPakTUIeCKUe 3aa4un, CBSI3aHHbIE C HAXOXK/ICHHEM IeOMETPUYECKUX BEIUYNH;
HMCTh IPCACTABIICHHUA 00 OCHOBHBIX JTamax Pa3BUTHA TCOMCTPHUU KaK COCTaBHOM

vactu (PyHJAAMEHTA Pa3BUTHUS TEXHOJIOTHMA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpoCcTpaHCcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
. [ToBTOpeHue, O606III€HI§C " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHU Ha
PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsITHS CTEpeOMETPHHM: TOUKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, HapanneanHx HpﬂMI)IX
(OTpe3KoB), cepeIMHbI OTPE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs MIOCKOCTH,
nepeceKaromnmecs npsmas ¥ mioCKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC




CICACTBUA U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH [BETAMH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYEHHBIX TUIOCKOCTeH. PackpammBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU [BETAMHU

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOISAT Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

MeTton ClIeaoB I MMOCTPOCHUMA CcedeHU




15

Mertoa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPMbIX U
IIJIOCKOCTEN

16

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpémM ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 1IaroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

IToBTrOpenue mianumerpun: Teopema o

IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKkpeluBaroImuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [TapamiensHble IpsiMbIe B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha JaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIUXCS MPSMBIX

27

28

29

30

[TapannensHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApAJIETLHOTO
npoekTupoBanus. 300pakeHne pa3HbIX
¢buryp B napauenbHON IpOeKINUN

enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJIICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[TonsATHA: mapauIeIbHOCTD MPSMOM U

IIJIOCKOCTH B IIPOCTPAHCTBE. HpI/I3HaK
napajisieJIbHOCTH HpﬂMOﬁ 1 IIJIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEkKE U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMCHEHUE
JUISL TIOCTPOCHHUS CCUCHHI KyOa U
napauienenumnena. CBoncTa
napajuieNienumne1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, HE IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamieiabHbIX MIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX IepecedeHus
IIPY NIEPECEUEHUN JIBYX NapaljIeNIbHbIX
IUIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEUEHUN IIPSIMOH C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CaoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruncnenue iH OTPE3KOB B KyOe U
IIPSAMOYTOJIbHOM IapajuleIeuIIe e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IIJIOCKOCTH

TeopeMma o CylecTBOBaHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocT U nepreHINKYIApHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

48

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsipa U3 TOYKH HA
MPSIMYIO

[lepnieHuKynsAp U HAKJIOHHAS.




ITocTpoeHue nepneHuKysipa U3 TOYKU Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tpéx nepneHAUKYIsIpax
(npsimast u oOpaTHas)

51 Yron Mexay CKpeuuBarOIUMHUCS
IPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 MPaBUJILHOM MUPAMHUJIBI C IOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyoa, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIbHO MIockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3HaK nepneHMKyIIpHOCTH PSIMON U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

60 CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:




CUMMETpHUSI, CABUT TOUYKHU IO
napajieIbHON MPAMOM

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

Kontposbnas padota "B3anmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npoctpaHctae"

[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomerprueckne METObI BBIYUCICHUS
yrila MEeXIy NPSIMBIMU B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEWHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa

B3aMMHO IEPIICHANUKYJIAPHBIX IUIOCKOCTEHN

68

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
IIEpECEUECHUS IBYX IUIOCKOCTEN
MEPIEHIUKYIIPHBIX TPEThEN INIOCKOCTH

69

70

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

TeopeMa 0 JUuaroHajiv npsMoyroJibHOro




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKre U MpUKIIaIHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PACIIOJIOKEHUEM MPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

[Tapa mapannenbHbIX MIIOCKOCTENH HA
CKPEIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSAX

74

Paccrosaue oT TOUkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH

75

76

77

Beruncnenue paccTosHUA MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblii yroi, HepaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOpPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTIO yIJia

DneMeHTH! cpepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emile

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

80

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €ro 2JIeMEHTHI"

[Tupamuna. Bunsl nupamun. [paBunsnas
nupamuaa




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[TpaBusbHas mpu3Ma

82 [IpssMo#t napaienenunesn, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 Oiinepa. [IpaBrIIbHBIC U TIOJTYIIPABUIIHHBIC 1
MHOTOTPaHHUKHU

85 KonrponsHas pabora "MHoOrorpaHHUKH" 1

86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE

87 CymMa BEKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamenenurena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIKAIUX B OJTHOU 1
IJIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPAMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

98 O060061IeHre U crucTeMaTU3alus 3HaHU! 1




99 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
100 Hrorosas koHTposbHas paboTa 1
101 HroroBast kKoHTpoOIJIbHAsI paboTa 1
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgpoBbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaiispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekxTtopHoe npousBenenue 1
3 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIMTUYECKUE METObI pacuéra yria 1
MEX/1y MJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAMWHATAX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IUIOCKOCTH B MPaBUIILHON MTUPaMHJIE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEYECHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[lepnieHUKyNSpHBIE IPSIMBIE U

99 IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJIMH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, CooopakxeHust Moa00us
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yIBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSAMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa MIPSIMOYTOJILHOTO

napaJiesnenumnena
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Beruuciienne 00EMOB Tell C TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Beruuciienue 06EMOB Tell C TOMOIIBIO
onpeaes€éHHOro nurerpana. O0béM
39 06
UPaMUIbI
40 ®opmyna 00béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUECKUE 3a7jaul, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpuyeCcKue 3a7jauu, CBI3aHHBIE C
00bEMaMU MUPaMU/IbI
WKJIQJHbIE 3a7]aul 110 TeMe ‘BEMBI
IT "O6
Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOM
44 " 0
MIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCcTodHuA N0 IMIIOCKOCTU




KonTponbras padota "O0béM

41 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast noBepXxHOCTb, 00pa3yroriue
KOHMYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
NapajuIeIbHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN WINHpPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOECHUEM CEYEHUI HUIUHAPA, KOHyCa

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue chepsl U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalllICHUA U
MHOT'OT'paHHUKOB

69

70

3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena 1 MOBEPXHOCTH
BpaleHus"




71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

73

74

O6béM mumuHIpa. Teopema 06 00bEMe
IpsAMOro qujInHApa

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

IImomaay OOKOBOU U OJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca

76

77

78

79

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

OO0BEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tel U IO eH
MOBEPXHOCTEM

80

81

82

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOpakeHUs.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKECHUI

Bupl niBukeHnil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”

86

O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"TTapannenbHOCTh IPSAMBIX M IUIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o6matoniee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11




KJ1aCCOB, CUCTeMaTH3alMs 3HaHUH:
"BekTopsb! B npocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

90

91

92

93
94

O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUs 3HAHUN:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

HroroBas koHTpoNbHas paboTa

Wrorosas koHTpoJsibHas paboTa

95

96

[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOJIb B PA3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




PABOYAS IPOTPAMMA
(ID 4237668)

yueOHoro npeamerta «I'eomerpusi. Ba3oBblii ypoBeHb»

st ooyyaromuxcs 10-11 kmaccos



INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPEIHero oOWero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHIUCKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSIMU,
COCTaBIISIIOIMMHU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U ITO3HABATEIILHOTO PA3BUTHUS IMYHOCTH O0YYAFOLIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00ycCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX Ppe3yJbTaToB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO PA3BUTHUSA OOydaromuxcs, (GOpMHPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
Pa3zButne y oOydaroumiuxcsi MpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH M HPOUCXOXKIACHUU
TreOMETPUYECKUX a0CTpaKIMii, COOTHOIIEHHH PEAIbHOTO M MICATBHOTO, XapaKTepe OTPAKCHHS
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBAaHMS B HAyYHOM I[IO3HAHUM U B IPaKTHKE
crocoOCTByeT (OPMHUPOBAHHUIO HAyYHOI'O MHUPOBO33PEHMS YUalIMXCS, a TaKKe KayecTB
MBIIICHHS], HEOOXOAUMBIX JUISI a[alTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpust sBisieTcst OOHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaK Kak oOecleyrBaeT BO3MOYKHOCTb M3Y4EHHUS KaK IUCLHUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIEeHHOCTH, TAK U T'yMaHUTAPHOI.

Jlornueckoe MbIIUICHHE, (HOpPMUPYEMOE MPH HM3YYCHHU OOYYAIOUIMMHCS MOHSTHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PEIIEHUH 3a7jad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsaX JesaTeabHOCTH 4denoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMaIbHOrO ObITHA, (popMa OTpa)KeHHs OKpYXKarollero Mupa,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO TPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEAMHSIET pa3Hble BUAbI YUEOHOH U TPYI0BOI
NeSITebHOCTH, SBJSIETCS OJHUM M3 MPO(EeCcCHOHANIBHO Ba)KHBIX KadyeCTB, MOATOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYYAIOIIMXCSl NMPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3sHOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYIOIECTBEHHOTO KOMITOHEHTa B TMOJITOTOBKE K IPAKTHYECKOU
NEeSITeTTHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llenb ocBOeHMsI MporpaMMbl yuebHOTo Kypca «I'eomeTpus» Ha 0a30BOM ypOBHE 00yUeHUS
— o0meoOpazoBaTeIbHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOYyYaloIUXcs udepe3 obOecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHYECKUX T€OMETPHUECKUX 3HAHUH U
NeHCTBUH, CTIEU(UIHBIX T€OMETPHH, BO3MOXXHOCTH YCTICIITHOTO MPOIODKEHHSI 00pa30BaHHS 10
CHEUHATBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIATHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[IporpamMa mo reomeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA [UIA OOYYaIOLIMXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJAHEHHUH Ha YPOBHE OCHOBHOTO



obmero obpazoBanusa. Takum oOpazoM, oOydaromiuecss Ha 0a30BOM ypPOBHE JOKHBI OCBOUTH
o0Imye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
KHU3HH B COBpEeMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOYKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yo0KoO, €clii B JaJIbHEHIIeM BO3ZHUKHET He0OXOAMMOCTh B FT€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBHOM 1A TEIbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KYJIbTYyphl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTaBIECHUS O MHOIOTPaHHUKAX M TellaX BpALICHUS Kak o
BRKHEHIINX MAaTEMAaTUYECKUX MOJIENSAX, NO3BOJISIOIIMX OMUCHIBATE U U3y4aTh pa3HbIe
SIBJICHHUS OKPY’KAIOLIETO MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXaxX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHWE METO/JaMHU pEUIeHHs 3aJad Ha IIOCTPOCHMS Ha H300pakeHHsIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMHU IOHSITHSAMH O MHOTOTPAaHHUKAX U
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  pEIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUUYHOCTH MBILIUICHUS;

e (dopmupoBanue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
reOMEeTpUM M  CO3/1aBaTh T'€OMETPUYECKHE MOJENH, MPUMEHSTh OCBOEHHBIN
TreOMETPUYECKU ammapaT JUlsl peleHHs MNpaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJTYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B HayaJle €ero U3yueHHUs 3ajay, pellaeMblX Ha YpPOBHE MWHTYUTHUBHOIO IO3HAHUA, H
ornpeneN€HHbIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET TPOTEKaHHE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JTAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONYy OOY4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHWH Yy YydYamIumxcs B  Kypce
CTEPEOMETPUH MTPOBOIUTCS 32 CUET PEIISHHs 3a7a4 Ha CO3/IaHUe TPOCTPAHCTBEHHBIX 00Pa30B H
3aJjad Ha OINEpUPOBaHUE NPOCTPAHCTBEHHBIMH oOpasamu. Co3maHue oOpas3a MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHblE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUH pacipeaessieTcs He TOJIbKO



10 COJCPKATCIbHBIM JIMHUSAM, HO WM IO TroJaM OOydYeHHs Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
paboueii mporpaMMbl, pacrpeaeIEHHBIM 10 roaM 00yJIeHHs, CTPYKTYPHPOBAHO TAKUM 00pa3oM,
9TOObI  OBJAJCHHUE TIECOMETPHYCCKUMH  IMOHATHUSMH M  HABBIKAMH  OCYIIECTBISUIOCH
MOCJICIOBATEIbHO W IOCTYMATEIbHO, C COOJIIOJICHMEM TMPUHIIMIA MPEEMCTBCHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacimpsis ¥ yriryossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun oTBoauTCs 2 4yaca B Heaemnto B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCcero 3a JiBa roga ooydenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [loHATHe
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpelIMBamoIuecs npsAMble. IlapamienbHOCTh NPSMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; MNapaJUICIBHOCTD
IPSIMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTH  IIOCKOCTEH:  mMapajuleNbHble  IUIOCKOCTH;  CBOMCTBA
napajieNIbHbIX I1ockocTel. [Ipocreiine npocTpaHCTBEHHbIE (PUIYpBl HAa MJIOCKOCTH: TETPa’Ip,
KyO, mapajuieNenuIe; MoCTpOeHNE CEYCHUI.

[lepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpSIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApajuIeIbHbIE M NEPIEHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPNEHIUKYJIAPHOCTH TPAMONM M IUIOCKOCTH, TE€OpeMa O TPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSAMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PAacCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
[lepnieHAUKYJIAPHOCTD IUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX MEPHCHAUKYIAPAX.

MHoOrorpaHHuKHu

[lonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAHHHUKA, BBINYKIbIE U
HEBBINTYKJIbIE MHOTOTPAHHMKY; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrosapHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U IOJIHAS IOBEPXHOCTb IIPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl, OOKOBas W TMOJHAs IOBEPXHOCTb MUPAMUJbI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTbl MNpU3Mbl W nupamuasl. [IpaBunbHbIe
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMKJia; MpaBUiIbHAas TPEeyroibHas MUpamMuaa U MpaBUWIbHBIN TeTpasap; KyO. [IpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, HoJAeKa’Ap M Hukocadap. CedeHus NpU3MBI U
MUpPaMULBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DneMEeHThl CUMMETPUU B TMpaMuiax, Napaieienurneiax, IpaBuIbHbIX MHOTOTPaHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON NMHUpaMUAbl, TeopeMa O IUloum@aau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckass MOBEPXHOCTb, OO0pa3ylolIe IUWIMHAPUYECKONW TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxXHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKkol mnoBepxHocTH. KoHyc: ocHOBaHWe M BeplIMHA, OOpa3yrolias U OCb; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. BzaummHoe
pacrnosioxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIomab chepsl.

N3o00pakeHue e BpalieHus: Ha II0cKocTu. Pa3BépTka LUIUMHIpA U KOHYCA.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO BPAIICHHUS.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJO0HBIX TEIN.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CIIOXKEHNE U BHIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JCHCTBUI C BEKTOpaMH.
[IpssmoyronbHas cucrema KoopauHaT B mpocTpaHcTtBe. Koopaunarsl Bektopa. Ilpocreiimue
3a/layd B KOOpAMHAaTax. YTron Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsIMBIMU U IUIOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIA METOJ IpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS IporpamMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYarolmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBA, MPEJICTABICHHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHUN, NPOLEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMIMU M Ha3HAYEHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUUCKOM I'pa)TaHCKOW MACHTUYHOCTH, YBOKEHUS K MPOLLIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaT€MaTUKOB M POCCHMCKONW MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYUBOTO OyAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpY, BKIIOYas OCTETHKY  MAaTeMaTH4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pelIeHUM, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBaA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCTh); (PU3MUECKOr0 COBEPIICHCTBOBAHUS, IPU 3aHATUAX CIIOPTUBHO-0370POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIO0US; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCHOHATBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayuiei npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pelIeHnU IPAKTUYECKUX 3a/1a4 MaTeMaTU4eCKOil HalpaBiIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKONW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
[J100aNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTalueil Ha  INpUMEHEHHE
MaTeMaTHYECKUX 3HAHMUHN I pelIeHHs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpebl, MIaHUPOBAaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs OKPYKAIOIIEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOEKTHYKD M HCCIENOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS POTrPaMMBbI yUeOHOTO mpeaMeTa «MareMaTHKay
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMlU,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
oelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposarue 6a308ulx
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpd;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUsI MOHATHUMH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3A;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIIBIIATH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUHS B (haKTax,
JNAHHBIX, HAOJMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPUH [JIS BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JieNaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHMKH, AEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIIO4YEHNH, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUM (TIpsSIMBbIe
U OT TPOTHUBHOIO), BBICTPaUBaTh APryMEHTAlMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJBL;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3amaun (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CIOJB30BaThb  BONPOCHI  KAaK  MCCIENOBATENICKUM ~ MHCTPYMEHT  IO3HAHUS;
(dbopMynHUpoBaTh BONPOCH], (PUKCHUPYIOIIHME MTPOTHBOPEUYHE, MPodiieMy, yCTaHABINBAThH
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BaHUE II0
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJIEHHS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMH, IBICHUSMHU, POLIECCAMU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PEe3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;



MPOTrHO3UPOBATH BO3BMOKHOC PA3BUTHC ITPOLICCCA, a TAKIKC BbIIBUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMALIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATh,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  pasiM4HbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO C(HOPMYIMPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPA)KaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJIeHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOH TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKA3bIBaTb HACHU, HALCJICHHLIC Ha IIOMCK PCIICHUA,
COIIOCTAaBJIAITb CBOU CYXXKACHHUA C CYXIACHHUAMHU APYIruX YYaCTHUKOB AWajiora,
0OHapY)XMBaTh pa3In4ve U CXOJCTBO IO3UINH; B KOPPEKTHOH opme HopMyIupoBaTh
pa3HOIIIACHsl, CBOM BO3PAKECHUS;

MNPpEACTAaBIATL PE3YJIbTAaThl PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICIOBAHNUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAlUud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh M HCIIOJI30BATh NMPEHMYIIECTBA KOMAaHIHONH W WHIWBUAYAJIBHOW pabOTHI
Npyd pelIeHuH Y4YeOHBIX 3a/Ja4, NPUHUMATh IIeb COBMECTHOW JIEATEIHbHOCTH,
IUIAaHUPOBaTh OpPraHM3alMI0 COBMECTHOM paboThl, pachpenessTb BHIbl pPadoT,
JIOTOBAapHUBAaThCs, OOCYXKJaTh IpOLIECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JTIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYPMBI» W WHBIE); BBIMOJHATH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUBHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 pelieHus ¢ yuéTomM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



® BIAJCTh HABBIKAMH II03HABATEIbHOW pEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3yNbTaToOB; BiIaleTh crocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHMM 3aJaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS pPe3yJbTaTOB MAESITEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsMasi, INIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATHUSAMU: NAPAVIETBHOCTh M NEPHEHAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAHHOTO yria, pedpo
JBYTPaHHOIO yIJjia; JMHEHHBIA yroJl ABYrPaHHOTO YIJIa; IpajycHas Mepa JIByTpaHHOIO yrJja.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOIPaHHUK,
3JIEeMEHThl MHOTOTpaHHUKA, IPABUIBHBIM MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS JUIsl  KJIacCH(UKAIIII
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapaylIeIeUIIEeIbl).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEIOB.

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METO/O0M CJIEJO0B, BBINOIHATH (BBIHOCHBIE) IJIOCKUE
YepPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 1O o0pasuaMm WiId
QIropuT™MaM, IMPUMEHSS HU3BECTHHIE AHAJUTHUUECKUE METOJbl MPU PEUICHHH CTaHIapTHBIX
MaTE€MaTUYeCKUX 3a7ady Ha BBIYMCICHUE DPACCTOSIHUN MEXAY IBYMS TOYKAMH, OT TOUYKH JO
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEX1Y CKPELIMBAIOIIMMUCS IPSIMbBIMHU.

Pemarp 3amaun Ha HaxXOXJAGHHE TEOMETPUYECKHX BEIMYMH 1O oOpaslaM WId
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl TMPU PEHIeHHH CTaHAapTHBIX
MaTE€MaTUYeCKUX 3a/lay Ha BBIUMCICHUE YIJIOB MEXKIY CKPEIIMBAIOUIUMUCS MPSMBIMHU, MEXIY
NPSIMOM M TNIOCKOCTBIO, MEXY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TIIOHIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpU3Ma, MHUpaMuja) ¢
npyUMeHeHHeM (GOpMyJ; BBIUUCISATH COOTHOLIEHUS MEXIy IUIOUIaJSMH IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh TMOHATUSMH: CHMMETPUS B TPOCTPAHCTBE; IICHTP, OCh M IJIOCKOCTh
CUMMETPUH; LEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
npearojgararomux HECKOJIbKO IaroB pCuICHHA, €CJIM YCIOBUA NPHUMCHCHHA 3aJaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEUICHHS  MaTeMaTHYSCKH
chOpMyYITHUPOBAHHOW MPOOIEMbI, MOACIHUPOBATh pPEAIbHBIC CHTYyallMd HA S3bIKE T'COMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniarh MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM IeOMETPHYCCKUX
BEJTUYHH.

11 KJIIACC

OnepupoBaTthb TIOHSTHSIMH: WIMHAPHYECKAs TIOBEPXHOCTH, oOpa3syrolue
IHHAPHYECKOM MTOBEPXHOCTH; IIMIIMH/IP; KOHUYECKask TOBEPXHOCTh, 00pa3yroIne KOHHIECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas MOBEPXHOCTb.

PacrniozHaBath Tena BpameHus (IHIUHIDP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOJTYYCHHS TEJT BPAIIICHHUS.

KrnaccudunupoBaTs B3aHMHOE pacIofiosKeHUE CPEPhI U IITOCKOCTH.

OnepupoBaTh MOHSATHSIMH: IIAPOBOI CErMEHT, OCHOBAHHWE CETMEHTA, BBICOTA CETMEHTA,
IIAPOBO# CJIOHM, OCHOBAHKE IIIAPOBOTO CJIO0s, BBICOTA IIAPOBOTO CJIOS; MAPOBOW CEKTOP.

Bbruuciate 00bEMBI U TUIONMIAJN TIOBEPXHOCTEH TEN BpallleHHs, TEOMETPHUYCCKUX TE C
npuMeHeHueM (Gpopmyi.

OmnepupoBaTh MOHITHSAMH: MHOTOTPAaHHHK, BITUCAHHBIA B cepy M OMHCAHHBIA OKOJIO
cdepsr; chepa, BIMcaHHAs B MHOTOTPAHHUK HITH TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOMICHHUS MEXIY TUIOMAASIMU TIOBEPXHOCTEH W 00bEMaMH MOIOOHBIX
TeJl.

N300pakaTh u3ydaeMbie (GHUIYpbl OT PYKH M C TPUMCHEHHEM MPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHUI
CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJT BPAIICHHU.

W3BnekaTh, HHTEPIIPETUPOBATh M MPEOOPa30BBIBATE HHAOPMAIIMIO O MPOCTPAHCTBEHHBIX
TFEOMETPUUCCKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEIKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B TPOCTPAHCTBE.

BBIMONHATE TEHCTBHS CIIOKEHUSI BEKTOPOB, BHIUNTAHHS BEKTOPOB U YMHOXCHHS BEKTOpA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00J1a/1a10T.

[TpuMeHSTH IPaBUIIO TTApaJIICIICHIe .



OnepupoBaTh MOHATHSIMHU: JEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOMIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrol MEXKIy BEKTOpPaMH, CKaJspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M IPOU3BEIACHNE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensiTh reoMeTpudeckue (aKTBl sl PEHICHUS CTEPEOMETPUYCCKUX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemats mpocreiinye reoMeTpuuecKre 3a1a4d Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MATEMATHYECKMX OTHOIICHHHA W HaXOXKICHHE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
pEIIeHN CTaHIaPTHBIX MAaTEMATHYECKHX 3a71ad.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBOAMTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAC U IKHU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOILECCe IOWCKA  PEIICHUS  MaTeMaTHUYECKH
cOpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh TIOCTPOSHHBIC MOJETU C HCIOJIB30BAHUEM T'€OMETPUUYCCKUX TOHATUU U TEOpEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHHEM I'€OMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6nuoreka [IOK
1 B 1
BEACHHE B CTEPEOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
° Mrororpartitici 1 . https://m.edso0.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o . https://m.edso0.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa [JOK
p ' P T https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
3 BexTops! U KOOPAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cUCTeMaTU3alus 3HAHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, TpsiMasi, IUIOCKOCTb,
npocrpancTBo. [IpaBuna
M300pakeHNs Ha PUCYHKAX: 1 bubmmorexa [JOK
P pueyH - https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
MapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepearHbI OTpE3Ka
[TonsaTHa: nepecekarommecs
IIJIOCKOCTH, IepeCceKarouecs mpsamas 1 bubmmorexa [JOK
- 11ep p https://m.edsoo.ru/2d8a9c99
Y TUTOCKOCTD
[TonsaTus: nepecekaronuecs
IIJIOCKOCTH, IepeCceKarouecs mpsamas 1 bubmmorexa [JOK
> TeP P https://m.edsoo.ru/db685e73
Y TUTOCKOCTD
3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOTPAaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959d
gepTeKax
HauanbHble cBefieHus 0 KyOe U
MUpaMHie, UX Pa3BEPTKU U MOJCTU 1 bubnmorera LHOK
PaMIe, x passep ' https://m.eds00.ru/b30df38
CeueHust MHOTOTpaHHUKOB
but6mmoreka [IOK
HauanbHble cBefieHus 0 KyOe u 1

https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

NApaMUJE, UX pa3BEPTKU U MOJIEIIN.
CeueHnst MHOTOIpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOCHUHU CTCPCOMETPHUU: AaKCHUOMBI bubnmorexa HOK
p p pHit: https://m.edsoo.ru/Occ5cafe
CTEPEOMETPUM U CIEICTBUSA U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
8 MIOCTPOCHHUH CTEPEOMETPUHU: AKCHOMBI bubmmorexa [JOK
P P pu: https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIECACTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
9 MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI bubmmorexa LIOK
P P pHit: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
10 MIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI bubmorexa LIOK
p p pHit: https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 IIPOCTPAHCTBE: MEPECEKAr0Iecs, bubmmnoreka HOK
MapaJyIeIbHbIE U CKPEIIMBAIOIINECS https://m.edso0.ru/1a2520f6
npsiMbIe
[TapamrenpHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 IIapaJiJICJIbHBIC IIPAMBIC B bubmotexa HOK
P P . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapaJIEIbHOCTh TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
[TapamrensHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
bubnmnorexa [JOK
14 VYTIIIBI ¢ COHANpPAaBIEHHBIMU 1

https://m.edso00.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

CTOpOHAMHU

15 Yron Mexay npsMbIMHU B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanmienbHOCTb MJIOCKOCTEH: Bu6muotexa [JOK
MapajuieabHbIE MIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaoiicTBa napamieiabHbIX MIIOCKOCTEN bubmmorexa [OK
P https://m.eds00.ru/e504d656
[Ipocreiinmue npocTpaHCTBEHHbBIE
19 (GurypsI Ha MJIOCKOCTH: TETPAd bubmmorexa [OK
P + TETPAAP, https://m.eds00.ru/4a28dc02
KyO, napasuiesenumnes
. bubnuoreka [{OK
20 Hoctpoente ceucrmit https://m.edsoo.ru/1d434dOf
bubnuoreka [{OK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas padbota no teme
99 "[IpsiMble U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHctse. [lapamienbHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOUN U
23 HJI(I))CKOCHTI/I'};Ie I:;'IGH WK IJ)'IS{ HBIC buomrorexa LIOK
- ICPHEHIIRYITAP https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHAUKYISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIIEHAUKYIISIPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuotexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

IIPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHIuKyJISpHOCTH bubnmnoreka HOK
IIPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsmoi bubmmoreka [JOK
MEePIEHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHANKYISIPHON NIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubanorexa [JOK
MEPIEHANKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:

b K

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, htI;ISSJ_I/P/I;T:;(SaO?rOU 133c477d3
PACCTOSHHUE OT MPAMOM [0 IIIOCKOCTH T '
[leprieHAUKYISAp U HAKIOHHBIE!

32 pacCTOsTHUE OT TOYKH JI0 IUIOCKOCTH, E;I[ij?lpllr?:;(;?roullé 6fefadd
PAcCTOSIHUE OT NPSAMOM JI0 IIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

33 paccTosiHUE OT TOYKH JI0 TIOCKOCTH, Eggjﬁﬁfgg?ﬁ};bm 8e3
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '
[leprieHAMKYNIAp U HAKIOHHBIE:

34 paccTostHue OT TOYKH JI0 TUIOCKOCTH, ﬁgi?E;T:;(;?r?}ébee 22be
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubmuoreka [IOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByTpaHHBIN yroJl, TMHEHHBIN yrog bu6muoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroJi, TMHEUHBIN yroi bubnuorexa [IOK
JIBYIPaHHOI'O yIJia https://m.edsoo.ru/c7c777ed

38 IlepneHIMKYNIAPHOCTD MIOCKOCTEM: bubmuoteka [IOK
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MPU3HAK NEPHEHANKYISIPHOCTH JABYX
IIJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[lepneHUKyYISIPHOCTD MIJIOCKOCTEM:

bu6nmorexa [IOK

39 HpHsHaK mip HEHICYIAPHOCTH 2ByX https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprieHANKYASAPHOCTD IIOCKOCTEM:
40 MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX bubmmorexa [JOK
. https://m.edsoo.ru/ba75dc57
TUIOCKOCTEH
41 Teopema o Tpéx nepneHAUKYISIPax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIpax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHAUKYISIPax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonTponbHas padoTa no temam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubmuoreka [IOK
mockocTeil" u "Yriasl MeXITy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubmmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKa
MHOTOTpaHHHUKA
[Tpu3ma: n-yronpHas pu3Ma; rpaHu 1
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TIOJTHASI IOBEPXHOCTH MTPHU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [IOK

napajuieJICmIic a1 u €ro CBOMCTBaA

https://m.edso0.ru/8a7be683
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48

49

50

[Mupamupa: N-yrojapHas MUpaMuaa,
I'paHy ¥ OCHOBAHUE MTUPAMHU/IBI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
UPaMU/IB; IPABUIbHAS U yCEUEHHAS
nupamuga

[IpaBusIbHBIE MHOTOTPAHHUKH:
MOHSTHE TIPaBUIILHOTO
MHOTOTPaHHHKA; IPAaBUIbHAS IPU3Ma
Y TIPaBUJIbHAS TUPAMUJIA; TPABUIIbHAS
TpeyroibHas MUpaMuIa u
IIpaBWIbHBIN TETpa’ip; KyO

[Ipencrarnenue o MpaBUIbLHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAp U UKOCAdIP.

bu6nunorexa LIOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka LIOK
https://m.edso0.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpust B IPOCTPAHCTBE:
CUMMETpUSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUPAMHUJAX,
napajuleJIenuIeNax, NPaBUIbHBIX
MHOTOTpaHHUKAX

Briunciienue 3j1eMEHTOB
MHOTOTPaHHHUKOB: p&Opa, AMaroHamu,

YTJIBI

bubmmoteka IIOK
https://m.edsoo.ru/b9e777d9

bubmmoteka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTHU MPSAMOM
MIPHU3MBI, IIOMIAh OCHOBAaHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSAMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edsoo.ru/37d84157

54

[Tmomaae 60KOBOIT MOBEPXHOCTH U

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
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IIOBEPXHOCTH IIPABUIIBHOU

MMpaMH/JIbl, TEOpeMa O TIoLIax
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM

https://m.edsoo.ru/5603e30b

T PAMH/IBI
55 KonrponsHas pabora o Teme Bu6muotexa [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
. bu6nmoreka IIOK
5 Honsrne 06 ooweme https://m.eds00.ru/7ad0020b
. bubnnorexa [JOK
> OOném mapamu et https://m.eds00.ru/235171b3
N bubnnorexa [JOK
o8 OOBEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnuorexa [IOK
59 OOBEM mipamu b1 https://m.edso0.ru/79¢10312
. bubnuoreka [{OK
60 OOBEM mipamu b1 https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubnuoreka [{OK
62 OOBEM mpH3MbI https://m.edso0.ru/1e053890
N bubmuoreka [{OK
63 OOBEM mpu3MEI https://m.edso0.ru/482d3f51
64 KonTponbHas padota no teme bubmuoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUcTeMaTu3aIs 3HaHUH. bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
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[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Breluucnenue paccTosiHU: MEXy 1 bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bub6nmoreka [IOK
o Hrorosas kowTpoIIbHas pabota L https://m.edso0.ru/b9146bcO
[ToBTOpEeHHE, 0000IIEHNE
CUCTEeMAaTH3alusl 3HAaHHH.
Brruncnenue yrioB: MexT
68 CKpGIIII/IBaIOHIfMI/ICFI HpﬂMIiMI/I, 1 Bubmiorexa OK
N https://m.edso0.ru/56765e8b
MEXTy TIPSIMOH ¥ TTOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKITY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,

1 naMeTp; TIOMAb TOBEPXHOCTH 1 bubmorexa LOK
A P, WiomaA P https://m.edsoo.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl U

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmorexa [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckast MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1 bubnnorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1 bubnmnorexa [JOK
IUIOIIA s OOKOBOM M IIOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N3o06paxkenne nunuHApa Ha
IUIOCKOCTH. Pa3BépTka nunuHapa.

6 CeueHns nuIMH pa (rmocxocnio 1 bubmmorexa LIOK

H N P ’ https://m.edso00.ru/016e25eb
napauieIbHON WIN
MEPIICHIUKYIIIPHOW OCH IHJIUH/IPA)
bubnmnorexa [JOK
7 Konnueckas noBEpXHOCTB, 1 1

https://m.edso0.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
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oOpa3yromnue KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOH TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

8 obpa3 ast 1 OCh; TUIOIAIb bubmorexa LIOK
PasyIot b, THIOTAA https://m.edso0.ru/897dd3b2
OOKOBOI ¥ MMOJIHON TOBEPXHOCTH
VY ceu€HHBII KOHYC: 00pa3yIolne U
9 BBICOTA; OCHOBa}i]I/ISI 51 goxzz)aﬁ bubnnorexa IOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 .

MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTBIO, TIPOXOJISIIEH yepe3
BEPIINHY)

11 KoMmb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHuk, ONUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOT'OTPaHHUK UJIU B TEJO https://m.eds00.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bu6mmoreka IIOK
CBOICTBAa 00BLEMOB TEI https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 06
HEM HHJIHHIPA, KOHYCa https://m.edso00.ru/5513d87b
but6mmorekxa [IOK
15 O0nBé
1EM wapa u momas chepst https://m.edsoo.ru/d189bde2
b K
16 [Tomo6HbIE Tena B MPOCTPAHCTBE. nommorexa [O

https://m.edso0.ru/810cfleb



https://m.edsoo.ru/897dd3b2
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CoOOTHONICHUS MEX/TY TUIOIASIMU
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

17 KonrponsHas pabora mo remam bubmunoreka [JOK
"Tena Bpamenus" u "OO0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BexkTtop Ha mimockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHH€E U BBIYUTAHUE BEKTOPOB bubnnorexa LHOK
p https://m.edsoo.ru/23f4f089
20 VMHOXKEHHE BEKTOpa Ha YHUCIIO bubnnorexa [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubnnorexa [JOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamnenenumnena
Perienne 3aga4, cBsI3aHHBIX C
22 MpUMEHEHUEM IIPABIII JEUCTBUH C bubmiorexa HOK
p p s https://m.edso0.ru/5a827900
BEKTOpaMH
KoopauaaTtHO-BEKTOPHBINA METO
23 g I/IpiHIeHI/II/I reOMef NYECKUX bubmorexa HOK
pup p https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMoyronpHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bubmmnoreka HOK
Koopaunats! BekTopa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOPJAMHATAX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6muoreka [JOK

MMpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonrponsHas pabora o Teme

27 "BekTopsl 1 KOOPAMHATHI B 1 bubmmorexa [JOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
cucTeMaru3anus 3HaHuii. OCHOBHBIC bubnunoreka LIOK
28 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUHT
[ToBTOpeHUE, 0600IICHNE 1
29 cucrtemaTusamus 3HaHui. OCHOBHBIS 1 bubmuoreka [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
30 cHUCTeMaTHu3alvs 3HaHUK. 3a1aqn 1 bubmuoreka [IOK
IUIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpEeHue, 06001IeHNE 1
31 cucTeMaTu3alys 3HaHui. 3agaun 1 bubmuorexa [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpEeHUE, 06001IeHNE 1
39 cucteMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTePEOMETPUH
bubnmnorexa LIOK
33 Hrorosas konTposkKas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 1 bubnunorexa LIOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. 'eometpus. 10-11 xnaccer: ba3oBelii u yriy0nennsiii ypoBuu, AtanacsH JI.C., Byry3os
B.®., Kagomies C.b.

METOIUYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

1. bubmmorexa MDIII

2. [IpumepHass pabouas mporpaMma cCpeaHero ooOmero oOpa3oBaHHs — IIpeaAMETa
«MaremaTuka» 0a30BbIi  ypoBeHb. OmoOpeHa pemieHueM QeAepaTbHOrO  yu4eOHO-
METOAMYECKOT0 00BbEIMHEHMS 10 001IeMy 00pa3oBanuto, mpotokon 3/21 ot 27.09.2021 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

1. dnevnik.ru
2. bubauorexa MOIII
3. bubnuoreka [IOK

MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJILHOTO
MPOLIECCA

YYEBHOE OBOPY/IOBAHHUE

MebGenb JJI IIKOJIbHUKOB U YUHUTCIIA, CIIPABOYHBIC TaGJ’II/II_U:I



PABOYASI ITIPOTPAMMA
(ID 4237687)

yueOHOro npeamera « BepoiTHOCTb U CTATHCTHKA.
ba3oBblil ypoBeHb»

st ooywaromuxest 10-11 kmaccoB



INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamMmma ydae0HOT0 Kypca «BeposiTHOCTh U CTATUCTHKA) 0a30BOTO YPOBHS ISt
obyuaromuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe denepanbHOTO TroCyIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJapTa CcpenHero oomero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, MPEABABIAEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, WU TPATUIUN
poccuiickoro obOpaszoBanus. Peanm3aius mporpaMMbl 00€CIIEYHBACT OBIIAJCHHE KIFOYCBBIMU
KOMIIETCHITMSIMH, COCTABJISIONIMMEI OCHOBY JJISI CAMOPA3BUTHUSL U HEMPEPHIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOMIEKYJIbTYPHOIO, JIMYHOCTHOTO U IIO3HABATENIBHOTO PAa3BUTUSA JIMYHOCTU
oOydJaronuxcs.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHblil Kypc «BeposTHOCTh M CTaTUCTHKA» 0a30BOI0 YPOBHS SIBJISETCS MPOAOIIKEHUEM
U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro YpoBHS OCHOBHOM ImKosbl. Kypc
npeJHa3HayeH g GOpMHUPOBAHUSA Y OOYHAIOIKUXCS CTATUCTUUYECKON KyJIbTYpbl U OHUMaHUS
pOJIM TEOPUHM BEPOATHOCTEM KaK MAaTeMaTU4YECKOTO MHCTPYMEHTA JUIsl M3Y4YEHHS CIlydalHBIX
coObITHH, BenMuuH W mpoueccoB. llpu wu3ydeHunm Kypca oOoramaroTcs NpeACcTaBICHUsA
yyalmxcs 0 METoJax MCCIEIOBAHNUS U3MEHYMBOIO MUpPA, Pa3BUBAETCS IOHUMAHUE 3HAYUMOCTHU
U OOLTHOCTH MAaTEMaTHYECKUX METOAOB IO3HAHHS KaK HEOTHEMJIEMOH YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

CopepxaHue Kypca HaIpaBJIEHO HAa 3aKPEIUICHWE 3HAHMM, MOJIYYEHHBIX NPU HU3YYCHHH
Kypca OCHOBHOW INKOJbl M Ha pa3BUTUE IPEACTABICHUM O CIy4alHBIX BEJIMYHMHAX U
B3aMMOCBA3SIX MEXIY HHMU Ha BaXHBIX IpUMEpax, CIOKETbl KOTOPBIX IOYEPHHYTHl W3
OKpPYXaroIlero Mupa.

B cooTBeTcTBMM C yKa3aHHBIMM IIEJISIMH B CTPYKType yueOHOro Kypca «BeposTHOCTb U
CTaTHCTHKa» CpeAHEeH IIKoJbl Ha 0a30BOM YpOBHE BBIJEIEHBI CIEAYIOLUIME OCHOBHBIE
cozepkarenbHble JTUHUM: «CiydaiiHble cOOBITHSI M BeposTHOCTHY», «CiydaliHble BETUYMHBI U
3aKOH OOJIBIIMX YHCEI.

BaxHylo uacTb Kypca 3aHMMaeT MW3Y4Y€HHE TEOMETPUYECKOr0 U OMHOMMAIBHOIO
pacnpenesneHnii M 3HAaKOMCTBO C HX HENPEpPhIBHBIMU aHAJOTaMU — IIOKAa3aTeNbHBIM U
HOpPMAaJIbHBIM pacIpeieICHUSIMHU.

Conepxxanne suHUM «CiyyaifHble COOBITHSI M BEPOSATHOCTH» CIYXXHMT OCHOBOHM st
(dopMHpOBaHUS NPEJCTABICHUH O paclpellelleHnd BEpOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CIIy4alHbIX BEJIMYMH, a TAKXKE ATa JIMHUA HEeo0XoauMa Kak 0aza JiIsl M3Y4EeHHUs 3aKOHA OOJIBbIINX
yrceal — (PyHIaMEHTAIbHOIO 3aKOHA, JEHCTBYIOLIETO B IPUPOAE U OOLIECTBE M HMMEIOIIErO
MareMaTHueckyro  (opmanmzanmioo. CaM  3akoH  OOJBIIMX  YHCeN Ipejlaraercs B
03HAKOMUTENBHOU (hopMe ¢ MUHUMAJIbHBIM UCIIOIb30BAHUEM MAaTEMaTHUYeCKOro (opMarnu3ma.

Tembl, cBsI3aHHBIE C HEMPEPBHIBHBIMU CIyYailHBIMU BETMYMHAMM, aKIEHTHUPYIOT BHUMaHHeE
IIKOJIbHUKOB Ha OMNHCAHUM W W3YYEHHUU CIy4yailHbIX SBJICHUH C IOMOIIBIO HEMPEepPhIBHBIX
¢ynkuuii. OCHOBHOE BHUMAaHHUE YEISIETCS MOKA3aTeIbHOMY U HOPMAJIbHOMY paclpe/ieieHHUsIM,
OpU O3TOM [MpEAIojaraercs O3HAKOMHUTEIbHOE M3y4YeHHE MaTepuana 0e3 JI0Ka3aTesIbCTB
MPUMEHSIEMbIX (DAKTOB.



MECTO KYPCA B YYEBHOM IIJIAHE

Ha m3ydenue xypca «BeposTHOCTh M CTaTHCTHKa» Ha 0a30BOM YpOBHE OTBOIUTCS | 9ac B
HEJIEII0 B TeUCHHE KaXKA0ro rojia 00y4deHus:, Bcero 68 yueOHbIX 4acoB.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

[IpencraBiaenue AaHHBIX C MoMouIbio Tabuui U auarpamm. CpenHee apu(pMETHUYECKOE,
MenuaHa, HaumOosblllee M HaMMEHbIIEe 3HAYeHMs, pa3Max, JUCIEepCHs M CTaHAApTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB.

CrnyvaiiHple SKCIIEPUMEHTHI (OTBITHI) M CIy4YailHbIE COOBITHS. DJIeMEHTapHBbIE COOBITHS
(ucxompl). BeposiTHOCTD ciy4aiflHOTO COOBITHS. BIM30CTh 4acTOTBI M BEPOSITHOCTH COOBITHH.
Crny4aiiHbIe OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH. BeposTHOCTH cOOBITHI
B OIBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepanuu Haj COOBITHSMHU: INEepecedeHue, 0ObEAUHEHUE, NPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Ditniepa. Dopmyiia cI0KeHUsI BEPOATHOCTEH.

VYcnoBHasA BEPOATHOCTb. Y MHOKEHUE BEPOSATHOCTEN. [IepeBO CilydaliHOrO 3KCIIEpUMEHTA.
®dopmyiia noiaHo# BeposaTHOocTU. HezaBucumsble COOBITHS.

KomOunatopaoe npasuino ymHoxeHus. [lepectaHoBkH u (akTopuan. Uuciao coueTaHui.
Tpeyronsauk ITackans. @opmymna 6maoma HeroToHa.

bunapHbIii ciydaliHbIi ONBIT (MCIIBITAHKE), YCIIEX U HeyAada. He3aBucuMble MCIIBITAHUS.
Cepusi HE3aBUCHMMBIX HCHBITAaHUNH 10 mepBoro ycmnexa. Cepusi HE3aBUCUMbIX HCIBITAHUN
bepnymn.

Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOcTed. JlMarpamMma pacnpezesieHusl.
[Tpumeps! pactipesienieHuii, B TOM 4HCie, TeOMETPHUECKOe U OMHOMHUAIBHOE.

11 KUIIACC

YucnoBble XApaKTEPUCTUKW  CIyYaWHBIX BEJIWYMH: MATEMaTHYECKOE  OXHUIAHHE,
JIACTIEPCHUS U CTAaHJAPTHOE OTKJIOHEHUE. [[pruMepsl NpUMEHEHUST MAaTEMAaTUYECKOTO OKHUIAHUS, B
TOM 4YHCIIe B 3aJadax W3 IIOBCEIHEBHOW KU3HH. MaTeMaTHyecKoe OXKUJaHWe OWHApHOU
CIy4YallHOM  BENMYMHBI. MaremaTHyeckoe OXHUIAAHWE CYMMBbl  CIly4allHBIX  BEJIMYMH.
Matematuyeckoe 0KHIaHHEe U AUCTIEPCHSI TEOMETPUUECKOr0 M OMHOMHAIIBHOTO PacIpeIeIeHUN.

3aKoH OOJIBIIIUX YMCEN U €T0 POJib B HayKe, MpHUpojae U obmiecTBe. BEIOOpOUHBINH MeTO
HCCJIeIOBaHUM.

[Ipumepsl HENPEPBIBHBIX CIyYalHbIX BeIWYMH. [IOHATHE O IIOTHOCTH paclperiesIeHHUs.
3agauv, TPUBOMASIIIME K HOPMalbHOMY pacnpeaeneHuto. I[loHdarne o HOpMalbHOM
pacrpeeeHu .



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHPOBAHHOCTBIO IPAXKIAHCKOW MO3UIMKM OOydaroumerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBA, MPEJICTABICHHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH WHCTHUTYTAMU B
COOTBETCTBUM € UX (QYHKIMIMU M Ha3HAYEHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM Ipa)K1aHCKOW UACHTUYHOCTH, YBOKEHUS K MPOLLIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONM MAaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTH)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MOBEACHHUS, CBA3AHHOIO C IMPAaKTUYECKUM IIPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHHWEM K  MHpY, BKIIOYas OCTETHKY  MAaTeMaTH4EeCKHX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, peLIeHUH, pacCyXkJIeHUil; BOCIPUUMYHMBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBaA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HU, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHUEM LIEHHOCTH TPYIO0JIOOUS; UHTEPECOM K Pa3INuHbIM
chepam npodhecCHOHATBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHUEM COBEpILAaTh OCO3HAHHBIN BbIOOp Oyayiel npodeccu U peaar3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMYeCKOMY OOpa30BaHHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKONW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBbHOM Cpefbl, OCO3HAHUEM
I00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpUeHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN I pelIeHHs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpebl, MIaHUPOBAaHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX IOCJIEICTBUM AJIs1 OKPY>KAIOILEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YeJI0BEUYECKON JESITEIbHOCTH, ITAOB €€ Pa3BUTUS U 3HAYUMOCTHU Ul pa3BUTUS LMBUIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaTbl OCBOCHUS POTrPaMMBI yUeOHOTO mpeamMeTa «MareMaTHKay
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
oelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpd;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIBISITH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKUH MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUsI MOHATHUMH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3A;

® BOCIPHHHMMATH, (HOPMYJIHPOBATh U MPEOOPA30BHIBATH CYXKJIECHHUS: YTBEPAUTEIIbHBIE U
OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIABIATH MaTEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTUBOPEUUS B (paKTax,
JTaHHBIX, HAOMIOACHUSX W YTBEPXKACHHUAX; MpeajaraTb KPUTEPUU [UIsl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JieNaTh BBIBOJABI C MCIOJB30BAaHUEM 3aKOHOB JIOTHMKH, AEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUM (TIpsSIMBbIe
U OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAllMI0, MPUBOIUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJBL;

e BbIOMpaTh cnocob pemieHHs y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® CIOJB30BaThb  BONPOCHI  KAaK  MCCIENOBATENICKUM ~ MHCTPYMEHT  IO3HAHUS;
(dbopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOpEUHE, MPodIeMy, YCTaHABIUBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM HKCHEPUMEHT, HCCIEI0BAaHUE II0
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJIEHHS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMH, IBICHUSMHU, POLIECCAMU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
NPOBEIEHHOTO HAOJIOJICHNS, UCCIIEIOBAaHUS, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PEe3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;



® [IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTAThH MPEATIONI0KEHUS
0 €ro pa3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

® BBUIBJIAThH AeUUUTH HHPOPMALIUY, TaHHBIX, HEOOXOAUMBIX /ISl OTBETa HA BONPOC U
JUIsl pELIEHNUs 3a]1a4H;

e BpIOMpaTh MH(GOPMALMIO M3 HCTOYHUKOB PpA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

® CTPYKTYpUpPOBaTh HWH(POPMAIUIO, TMPEACTABIATh €€ B pa3IuyHbiX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

e OIICHWBaTh HAAEKHOCTH HMHPOPMALUM 10 CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VHusepcanvhbie KOMMYHUKAmMuUGHblE Oelicmeus, 00ecneyusaom cQopmuposaHHoCmb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

O0menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMHU M IEIISIMU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO TOYKY 3pEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 X0y PELIeHUs 3a/1a4i, KOMMEHTHPOBATh
HOJIyYEeHHBIH pe3ynbTaT;

e B X0Jie 00CYX/IeHUs 3aJ]aBaTh BOIIPOCHI MO CYILECTBY 00CYKIaeMOil TeMbl, TPOOIIEMBI,
pemaemMoi  3aja4yM, BBICKAa3bIBaTh HJIEH, HAICJICHHBIE HAa TIOUCK pPEHICHUS;
COIIOCTABJISITh CBOM CYXACHUS C CYXKICHHSAMH JAPYrUX YYaCTHUKOB JIMAJIOTa,
0oOHapyKUBaTh pa3IMuue U CXOJCTBO MO3ULUI; B KOPPEKTHOH opme GopMyInpoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKECHHUS;

® [IpPEeACTaBIATH PE3yJbTaThl PELUEHUS 3ajaud, IKCIIEPUMEHTA, UCCIEIOBAHUS, [IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

e [IOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIbHOH pabOTHI
Npyd pelIeHuH Y4YeOHBIX 3a/Ja4, NPUHUMATh IIeb COBMECTHOW JIEATEIHbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbl PadoT,
JIOTOBAapHUBAaThCs, OOCYXKJaTh IpOLIECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JIFOJIEH;

e y4yacTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh pPaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBHUS.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hopmuposanue cmolci08bix

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

COCTaBJIATh IUIAH, aJITOPUTM pElIeHHs 3a/aud, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb:



® BIAJCTh HABBIKAMH II03HABATEIbHOW pEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pe3yNbTaToOB; BJIAalETh CIOCOOaAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OILINOOK, BBISIBICHHBIX TPYTHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

Uurarh U CTPOUTH TAOIULIBI U TUATPAMMBI.

OnepupoBaTb MOHATUSIMHM:  cpelHee apudmeTHdeckoe, MenuaHa, HauOoJIblIEe,
HauMEHbIIIEE 3HAYCHHUE, pa3MaxX MacCUBa YUCIOBBIX IaHHBIX.

OnepupoBaTh MNOHATUSAMHU: CIYYalHBIA 3KCHEPUMEHT (OMBIT) U CiydailHOe cOOBITHE,
AIIEMEHTAPHOE COOBITHE (DIIEMEHTAPHBIN MCXOJ) CIYYallHOTO OIBITA; HAXOJIUTh BEPOSITHOCTU B
OMBITaX C PABHOBO3MOXKHBIMU CIIy4ailHBIMH COOBITHUSIMHU, HaXOAUTh U CPAaBHUBATh BEPOSATHOCTHU
COOBITHI B U3YYEHHBIX CIY4alHBIX 3KCIIEPUMEHTAX.

Haxomute u ¢opmynupoBath COOBITHS: NEpecedYeHUe U OObEIMHEHUE JTaHHBIX COOBITHIA,
coObITHE, MPOTHBOIOJIOKHOE JaHHOMY COOBITHIO; IOJIb30BAaThCS JuarpaMmamu Oiepa u
(bopMyIoil croxkeHHs BEpOATHOCTEH MPU PEeLIeHNUH 3a/1a4.

OnepupoBaTh MOHATHSAMHU: YCIIOBHAs BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTh
BEPOATHOCTH C TOMOIUIbIO MIPaBUJIa YMHOKEHUS, C TIOMOIIBIO JIEPEBA CIyYailHOrO OMbITA.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPU PELLICHUH 3a/1a4.

OnepupoBaTh NOHATUSIMM: HCIBITAHUE, HE3aBUCHMBIE HCIBITAHUSA, CEPUS HCIBITAHWUH,
ycrex M HeyAauya; HaXxOJUTh BEPOSTHOCTH COOBITUH B CEpUHM HE3aBUCHUMBIX HCIBITAHUH 10
NEPBOIO yCIeXa; HaXOAUTh BEPOSITHOCTH COOBITHI B cCepuU UcTibITaHUM bepHyiu.

OnepupoBaTb MOHATHSAMM: Cilyd4ailHass BEIWYMHA, paCHpEleNeHUe BEpOSTHOCTEH,
Juarpamma pacipeeneHHus.

11 KJIIACC

CpaBHMBaTh BEPOSITHOCTH 3HAYECHUM CIy4yallHON BEIMYMHBI MO PACHpPENETICHUI0 WUIU C
MOMOILIBIO AHArpaMM.

OnepupoBaTh TOHATHEM MAaTEMAaTHYECKOTO OXHUIAAHUS;, TPHBOJUTH MPUMEPHI, Kak
MPUMEHSETCS MAaTeMAaTHYEeCKOE OXHUIAAHWE CIIyJailHOW BEIMYMHBI HAaXOIUTh MaTEMaTHYECKOe
0’KHMJIaHHE 110 JaHHOMY paclpeIeIeHUIO.

HmeTs mpecTaBieHne O 3aKOHE OOJBIIINX YHCE.

NmeTh npeacTaBieHne 0 HOPMAIBHOM pacIpeie/ICHUH.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMeHnoBaHue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NMPoOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
IIpencraBnenue JaHHBIX U ONUCATEIIbHAS 4 bu6mmorexka [IOK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTBITHI U CiTyyaiiHble COOBITHS,
OIIBITEL C PABHOBO3MOKHBIMHA 3 1 bubmorexa LOK
p https://m.edsoo.ru/e0b7b0f1
AJIEMEHTAPHBIMU MCXOaMHU
Orneparuy HaJy COOBITHUSMU, CIIOKEHUE 3 bu6mmoreka [IOK
BEPOSATHOCTEH https://m.edsoo.ru/e0b7b0f1
VYcnoBHas BEpOSITHOCTB, IEPEBO
CIIY9aifHOTO OITBITa, (DOPMYIIa MOJTHOM 6 bubmorexa HOK
v » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH U HE3aBUCUMOCTh COOBITHI
bu6mmoreka [IOK
9 o 4
JIEMCHTBL KOMOHHATOPHIH https://m.edsoo.ru/e0b7b0f1
Cepun nocae0BaTENbHBIX UCIIBITAHUIM 3 1 bubmorexa [TOK
P a https://m.edsoo.ru/e0b7b0f1
Cny4aiinple BEIUYHUHEI U PacIIpeaeIeHus 6 bubmorexa HOK
i pactipen https://m.edsoo.ru/e0b7b0f1
N bubnmoreka [JOK
5 2
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN htts://m.edsoo.ru/e0b7bOf1
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
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https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
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11 KJIACC

KounyecTBO yacoB JIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 MaremaTH4ecKO€e OKHUIAHUE CIYyYalHON 4 bubnunoreka HOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
5 Jlucniepcus M cTaHJapTHOE OTKJIOHEHHE 4 1 bubnnoreka [JOK
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/5fhc5dcl
bu6mmoreka [IOK
3 0 3 1
3aKoH bonbuImX wicen https://m.edsoo.ru/5fbc5dcl
HenpepsiBHbIE c1yyaliHbIe BETMYUHbI bubnuorexa [JOK
4 2
(pacripenerneHus) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
° Hopuansiioe pacripeneneiiis 2 1 https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHue, 060061IEHNE 1 bubnnorexka [HOK
6 . 19 2
cucTeMaTu3anus 3HaHUN https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
Ne Jlara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero U3y4eHUusi  oOpa3oBaTeSibHbIE
padoThI padoThI
pecypcesbl
1 [IpeacraBnenune 1aHHBIX C 1 bubnunoreka LIOK
MTOMOIIBIO TaOJUI] ¥ TUarpamMm https://m.edsoo.ru/25c6d12b
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIbIIIee U
2 HauMeHbIIIee 3HAYSHNS, pa3Max 1 bubmmorexa [JOK
P ’ https://m.edso00.ru/dd00738d
TUCTICPCHSl, CTAHAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernueckoe,
MeanaHa, Hanooablliee U
3 HauMeEHbIIIee 3HAYSHNS, pa3Max 1 bubmorexa HOK
P ’ https://m.eds00.ru/98645f6c
TUCTICPCHSl, CTAHJAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernyeckoe,
MeanaHa, Hanooablliee U
4 HanMeHbIIIee 3HAaUEeHHs, pa3Max 1 bubmmorexa [JOK
P ’ https://m.edso0.ru/7¢9033a8
JTUCTIEPCHS, CTAHIAPTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyuaitHbie SKCIIEPUMEHTHI
. bubmuoreka [{OK
5 (OmBITHI) U CITy4aiiHbIE COOBITHUS. 1

DnemMeHTapHbIe COOBITUSI (MCXObI)

https://m.edso0.ru/347¢1b78



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78

BeposiTHOCTB ciTydaiiHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OIBITaX C

bubnunoreka LIOK

6
PaBHOBO3MOKHBIMU https://m.eds00.ru/64d75244
3JIEMEHTapPHBIMUA COOBITUSIMHU

7 BeposTHOCTB c1y4aiiHOTO COOBITHSI. Bu6muotexa [JOK
[TpakTuueckas pabora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHAMMU:

8 nepeceueHmne, 00beTUHEHNE bubmunoreka [JOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/221c622b
coObITHs. JlmarpamMmel Diinepa
Onepanuu Hag COOBITHSIMHU:

9 nepecevecHue, 00beTMHCHHE bubnnoreka [JOK
COOBITHIA, TPOTUBOTIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITHs. [lnarpammsl Ditnepa

10 dopmyra CIIoKEHUS BEPOSITHOCTEH bubmorexa HOK

pMy P https://m.edso00.ru/3057365d
YcnoBHas BEPOATHOCTb.
11 YMHOKEHUE BeposATHOCTEN. JlepeBo bubmorexa HOK
N p - AP https://m.edsoo0.ru/9a408d25
CIIY9aifHOTO IKCIIEPUMEHTA
YcnoBHas BEPOATHOCTb.
12 YMHOXeHue BeposTHocTeH. JlepeBo bubmorexa [JOK
. P R https://m.edsoo.ru/ble76d3a
CIIy4aifHOTO DKCIIEPUMEHTA
VYcnoBHas BEPOSITHOCT.
13 YMHOXeHue BeposTHocTel. JlepeBo bubmorexa I[JOK
N p e https://m.edsoo.ru/47fb6b11
CIIy4aifHOTO DKCIIEPUMEHTA
14 ®dopmyiia MoJHON BEPOATHOCTH bubmorexa I[JOK
Py P https://m.edso0.ru/15941bec
b K
15 dopMyIa MOJIHON BEPOATHOCTH momorexa 110

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
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16 ®opmysa NOJIHONW BEPOATHOCTH. Bu6muotexa [JOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
Bu6muoteka [JOK
17 Kontponsnas pabora https://m.edsocI)_.[ru/29d060b9
18 KomOunaTopHoe mpaBuiio bubnuoreka [JOK
YMHOKECHUS https://m.eds00.ru/2270cf70
bubnmnoreka HOK
19 Hepecranoskn 1 paxropuan https://m.edsogru/d58ce6d1
. Bbu6moreka [JOK
20 Hueno coseranit https://m.edsog)_.[ru/7904dfb0
21 Tpeyronsnuk Ilackans. @opmyna bubnuoreka [IOK
6unoma HeroTona https://m.edsoo.ru/fa47998f
bunapHblii c1yyaliHbII ONBIT
22| Hesmmemate sommasy, Copus biGiorera LOK
N https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCIIBITAHUH J10
MIEepBOro ycrexa
93 Cepus HE3aBUCUMBIX MCIIBITAHUN bubmuoreka [IOK
bepnymnn https://m.eds00.ru/e9572a68
Cepust HE3aBUCHMBIX UCTIBITAHUH.
24 [TpakTryeckas pabora c bubmmnoreka HOK
HCIIOJIb30BAHUEM DJICKTPOHHBIX https://m.edsoo.ru/f4al5al4
TabnuI
. bu6muoreka [JOK
25 Caysaifias BETUIHHA https://m.edsoi.Iru/639be9aa
26 Pacnipenenenue BepOATHOCTEN. bu6muoreka [JOK
Jnarpamma pacnpeneseHus https://m.edso0.ru/6dc7ff39
27 CymMma 1 npousBeieHHe bu6muoreka [IOK



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
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https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
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CIIy4alHbIX BEJIMYHH

https://m.edsoo.ru/51b7ed5f

CymMma 1 npou3BeicHHe

bub6nmoreka [IOK

2 1
8 CIIy4YalHbIX BEJIMYHH https://m.edsoo.ru/c2757cc3
IIpumepsl pactipeieIeHUNA, B TOM
29 qlfcne feo:;eT I/II)‘ISCKOC 5 1 bubmorexa IOK
p https://m.edso0.ru/91e08061
OMHOMHAJILHOE
ITpuMmepsl pactpeneacHuii, B TOM
30 qlfcne 11015[)& I/II)‘ISCKOC 5 1 bubmorexa LIOK
P https://m.edsoo.ru/5afff05f
OMHOMHAJILHOE
31 [ToBTOpenue, 0000MICHNE 1 1 bubnuoreka [IOK
CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/0f4d3cd?
39 [ToBTOpEeHME, 0000IIEHNE 1 1 bubanorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/e0la3dc4
bubnunoreka LIOK
33 Hrorosas kowTpoIIbHas padota . https://m.edso0.ru/a985ae79
IToBTOpenue, o0o0IEHNE U bu6mmoteka [JOK
34 . 1
CHCTeMaTH3aIus 3HaHUM https://m.edsoo.ru/1ddca5e0
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero H3y4YeHUus1 oOpa3oBaTeJIbHbIE
padoThI padoTshI
pecypcsl
[ToBTOpenue, 06001ICHNE,
CcHUCTeMaTU3als 3HaHU.
1 CrnyyaliHble ONBITHI U BEPOSATHOCTH 1 bubamorexa LOK
yq . . https://m.eds00.ru/430d330a
cirydaitHbIx coObiTuii. Cepun
HE3aBUCUMBIX UCTIBITAHUI
[ToBTOpenue, 06001ICHNE,
CHUCTeMaTU3alus 3HAHU.
. bubnuorexa [JOK
2 CrnyyaliHble ONBITHI U BEPOSATHOCTU 1
. . https://m.eds00.ru/a573a292
ciy4aifHbIX coObITHi. Cepun
HE3aBHCHUMBIX UCIIBITAHUI
[ToBTOpenue, o6odIIEHKE,
CcHUCTeMaTU3als 3HaHH.
. bubnuotexa [JOK
3 CrnyyaliHble ONBITHI U BEPOATHOCTH 1
. . https://m.eds00.ru/07a5e861
ciyyaitHbIx coObiTuit. Cepun
HE3aBHCHUMBIX UCIIBITAHUN
[ToBTOpenue, o6odIIEHKE,
cHUCTeMaTU3als 3HaHW.
. bubnuorexa [JOK
4 City4aifHbI€ OTIIBITHI M BEPOSITHOCTH 1
. . https://m.edso00.ru/32bc29bf
ciyyaitHbIX coObiTuit. Cepun
HE3aBHCHUMBIX UCIIBITAHUN
5 [Tpumeps! MpUMEHEHUS 1 bub6nuorexa [IOK

MATEMATHYCCKOI'O OXXKHUIaHUA

https://m.edsoo.ru/ea27084d



https://m.edsoo.ru/430d330a
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(cTpaxoBaHue, J0TEPES)

MaremaTtuueckoe OXNJaHUEC CYMMBI

bu6mmoreka [IOK

6
CIIy4alHbIX BEJINYUH https://m.edsoo.ru/Oadefe9e
MaTteMaTuyecKkoe OKUIaHuE
7 F€OMETPUUYECKOTO U bubmmorexa LIOK
p . https://m.edsoo.ru/20de2fc2
OMHOMHAIBPHOTO pacIpeae/ICHUM
Marematuueckoe 0XKuJIaHNe
8 T€OMETPUUYECKOTO U bubmmorexa LIOK
p . https://m.eds00.ru/17b0e769
OMHOMHAIBHOTO pacIpeaeICHUM
9 Jucnepcus u ctanaapTHOE bubnuoreka [IOK
OTKJIOHECHHE https://m.edsoo.ru/bcc67f76
10 Jlucrniepcust U CTaHIapTHOE bubnunoreka [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
Jucniepcuu reOMETPUYECKOro U bubnuorexa [JOK
11
OMHOMHAIBHOTO PACIIPECIICHHS https://m.edsoo.ru/4b5a495e
[IpakTuueckas pabora c
12 HCIIOJIb30BAHNUEM DJICKTPOHHBIX bubmmorexa [JOK
P https://m.edsoo.ru/a53cd884
Ta0IHIL
13 3aK0H OOJIBIITNX YUCEN. bubmuorexa [JOK
Br100opouHBIif METO ICCIIEIOBAHUIMA https://m.edsoo.ru/94ddc34a
14 3aKoH OONBIINX YHCET. bubnuoteka [JOK
Br160pouHbIii METO/T UCCIIeIOBaHMIA https://m.edsoo.ru/cf23b369
[TpakTrueckas padoTta ¢
15 HCITOJIh30BAHNUEM DJICKTPOHHBIX bubmorexa HOK
p https://m.edso0o.ru/6¢1d11a6
Ta0IHIL
bubmuorexa [JOK
1 n
6 TOTOBAA KOHTPOILHAT padoTa https://m.edsoo.ru/7e379f8f
17 IIpumeps! HENpEpBIBHBIX bubnnorexa [JOK



https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/4b5a495e
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CIIy4alHbIX BeJMYHH. OYHKUIHS
IJIOTHOCTH pPacipeacieHus.
PaBHOMepHOE pacripesiesieHue U ero
CBOMCTBaA

https://m.edsoo0.ru/9f5b423d

[Ipumepsl HENPEPHIBHBIX
CIIyYalHBIX BEIUYUH. OyHKIMSA

18 IUIOTHOCTH pacIpeeIeHns bubnnorexa LIOK
pactp ' https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnpe/ieiecHHe U ero
CBOMCTBaA
3amauun, TpUBOISIINE K
19 HOPMAJIBHOMY PacCIpeAcIICHUIO. bubnnorexa [HOK
@yHKIHUS INIOTHOCTU U CBOMCTBA https://m.edso00.ru/97¢19f59
HOPMAJIBHOT'O PacIpeIeIcHUs
[IpakTuueckas pabora c
20 HCIIOJIL30BAHUEM DJIEKTPOHHBIX bubnmorexa LHOK
p https://m.edsoo.ru/1f1f9ad9
TaOJIUIL
[ToBTOpenwue, 06001IeHUE U
21 cucTeMaTu3ausa 3HaHUI bubmorexa [IOK
' https://m.eds00.ru/72953f4c
OmnucarenbHas CTaTUCTHKA
[ToBTOpenwue, 06001IeHUE U
22 cUCTeMAaTU3aIus 3HaHUI bubmmorexa [IOK
' https://m.edsoo.ru/b699ad0c
OmnucarenbHas CTaTUCTHKA
[ToBTOpeHue, 06001IeHUE U
93 cucreMartu3anus 3HaHui. OTbITHI C bubnuotexa [JOK
PaBHOBO3MOXHBIMU https://m.edsoo.ru/3fchacf9
DIIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpenwue, 0600IIEHNE U
. bubmuotexa [JOK
24 cucTeMaTu3anus 3HaHui. OOBITEHI C

PaBHOBO3MOKHBIMHA

https://m.edsoo.ru/538fd7cf



https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
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AJIEMEHTAPHBIMU COOBITUSIMU

25

[ToBTOpEeHME, 0600IICHUE U
cHUCTeMaTU3alus 3HaHUM.
Brrunciienue BepossTHOCTEM
COOBITHIA ¢ IPUMEHEHUEM POPMYIT U
rpaduuecKux METO0B
(xoopauHaTHAs NpsAMas, AepeBo,
auarpamma Jusepa)

bubmuoreka [JOK
https://m.edsoo.ru/272910f5

26

27

28

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alurs 3HaHU.
Brrunciienue BepossTHOCTEM
cOOBITHIA ¢ TpUMEHEeHHEM GopMyIT U
rpaduuecKux MEeToI0B
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditniepa)

[ToBTOpeHnue, 0600IMICHNE 1
CUCTeMaTH3aIlHs 3HAaHUH.
Brraucnenue BepostHocTel
coOBITHI ¢ pUMeHeHneM GopMyI1 U
rpau4ecKux METOI0B
(koopauHaTHas npsAMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3alus 3HaHUi.
Brruucnenue BepostHocTeH
cOOBITHI ¢ TpUMEHEHUEM GopMyIT U
rpauyecKux MEeTo0B
(xoopauHaTHAas NpsAMas, IepeBo,
nuarpamma Jusepa)

bu6mmorexa [IOK
https://m.edsoo.ru/dc9ad6ca

bu6mmoreka [JOK
https://m.edso0.ru/5964f277

bubmuorexa [JOK
https://m.edsoo.ru/e71debed



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
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https://m.edsoo.ru/e71debe4

[ToBTOpeHnue, 0600IICHNE 1
CHCTeMAaTH3allMs 3HAHUH.

bubmuoreka [JOK

29 CiyyaliHble BEJIMYMHBI U 1 https://m.edsoo.ru/00b2efb3
pacnpezeneHus
[ToBTOpeHnue, 0600IICHNE 1
CHUCTEeMaTH3aIMs 3HAHHH. bubmuoreka [JOK

30 . 1
CiyyaliHble BEJIMYMHBI U https://m.edsoo.ru/lcc2df8f
pacnpezeneHus
[ToBTOpeHnue, 0600IICHNE U

31 cHUCTeMaTU3alurs 3HaHU. 1 bubnuorexa [JOK
Marematnueckoe 0XKUIaHUE https://m.edsoo.ru/aeal298c
CIy4yallHO! BEJIUYHHBI
[ToBTOpeHnue, 0600IICHNE U

32 CHUCTEMAaTH3aLMs 3HAHUH. 1 bubmuorexa [JOK
Marematnueckoe 0KUAaHue https://m.edsoo.ru/640a8ebf
CIIy4ailHOM BEJIMYMHBI

bu6mmoreka [JOK

33 Hrorosas koHTpoIbHas padoTa 1 https://m.eds00.ru/0fd6d597

34 [ToBTOpenue, o6obIIEHNE 1 1 bu6mmoreka [JOK
crucTeMaTU3alus 3HaHUI https://m.eds00.ru/5006273e

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYHEBHBIE MATEPHAJIBI 1JIS1 YYHEHUKA

VYuebnuk "MatemaTtuka. BepostHocTs u cratuctuka 10-11 kmaccel. ba3oBsrii u
yrinyonéunblii yposens'. B nByx vactsax. [IpocBemenne. Apropsl: Beiconkuit U.P., Amenko
N.B.

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. Bubnauorexa MDIII

2. [lpumepnass pabGovas mporpamma cpemHero oOmiero oOpa3oBaHHs —TMpeaMeTa
«Marematuka» 0a30BbIii  ypoBeHb. OmoOpeHa pemeHueM (denepanbHOro y4eOHO-
METOJUYECKOr0 00BEAMHEHHUS 10 0011IeMy 00pazoBanuto, mpotokon 3/21 ot 27.09.2021 r.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
HUHTEPHET

1. dnevnik.ru
2. bubmmorexa MDIII
3. bubauoreka [IOK

MATEPUAJILHO-TEXHUYECKOE OBECIIEYUEHUE OBPA3OBATEJILHOTO
MPOLIECCA

YYEBHOE OBOPY/IOBAHHUE

Mebenb JJI KOJIBHUKOB U YUHUTECJIA, CIIPABOYHBIC Ta6J'II/IIII>I

OBOPYJAOBAHME /UISA ITPOBEJEHUSA JIABOPATOPHBIX,
MNPAKTUYECKHUX PABOT, IEMOHCTPAIIUIA

Komnerorep, MyabpTUMEAUUHBIN IPOEKTOP, IKPaH



